Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



SAUNDERS' 
MEDICAL HAND-ATLASES. 




5V^ c^ 10^, ixj. OfJWib. 



bibulion, Ihs publisliEri have be^u enabled tr> secure For iheiiC aliases ibe 
best artistic and ptofesBional talent, lo produce ihcni in the moBt 
elegant style, and yet to Difer Ihem ni a price heretofore unapproacfaed 

in cbeapncBB. The great success of (he undertaking b demonstrated 
liy the fact ihat (he volumes have already apiieared in nine different 
languageB— German, English, French, Italian. Russian, Spanish. Danish, 
Swedish, a.n<l Hungarian. 

The same careful and competeni editorial supervision has lieen 
secured in 'he English edition as in the otiginals. The itanslatioiit have 
been edited by (he leading American specialists in ihe difTerent 'sub- 
jects. The volumes are of a uniform and convenient siie (S'1',4 inches), 
and *re subslanlially bound in clolh. 

(For L c cover.) 

^M Pampblet 



^. OPHULS. 



N. 



« • « 



ATLAS AND EPITOME 



OF 



Special Pathologic Histology 



BY 



DOCENT DR. HERMANN DURCK 

ASSISTANT IN THB PATHOLOGIC INSTITUTE; PROSECTOR TO THE MUNICIPAL 

HOSPITAL L. I. IN MUNICH 



AUTHORIZED TRANSLATION FROM THB GERMAN 



EDITED BY 

LUDVIG HEKTOEN, M.D. 

PROFESSOR OP PATHOLOGY IN RUSH MEDICAL COLLEGE, CHICAGO 



CIRCULATORY ORGANS; RESPIRATORY ORGANS 

GASTRO-INTESTINAL TRACT 



WITH 63 COLORED PLATES 



PHILADELPHIA 

W. B. SAUNDERS 

925 Walnut Street 
IQOO 



Copyright, 1900, by W. B. Saunders 



PRESS OF 
W. B. SAUNDERS, PHILAP4. 



3-33 

\ t)00 

V. \ 



EDITOR'S PREFACE. 



The objects of this book are well set forth in the 
author's preface, and it has been a pleasure to aid in plac- 
ing the work within the easy reach of the vast army of 
medical students in America. Two more volumes follow 
shortly, one completing special pathologic histology, the 
other dealing with general pathologic histology. The 
few notes I have added are inclosed in brackets. 

LuDViG Hektoen. 
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AUTHOR'S PREFACE. 



Since Virchow showed that what we call ^' disease " 
depends on disturbances of cell-life, our conception of the 
nature of pathologic processes has come to rest on the 
knowledge of the changes that occur in the elementary 
constituents of the organism. 

Pathologic histology alone can make it clear to us why 
the morbid changes in a given case necessarily assume 
the appearances presented at the postmortem table ; and in 
many instances pathologic histology is the first to reveal 
the reasons for the suspension or alteration of the func- 
tions of an organ. 

As pathologic anatomy has become the teacher of 
clinical medicine in general, so it also has become insepa- 
rable from the study of the microscopic tissue changes or 
pathologic histology. 

It is no easy task for the beginner to select among the 
many changes those that are typical of a certain process, 
and to determine the causal relations between the micro- 
scopic and macroscopic, but, having mastered the essence 
of a disease as shown in its characteristic changes in the 
elementary constituents of the body, it no longer becomes 
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difficult to understand the changes visible to the naked 
eye. 

To further the knowledge of the microscopic changes 
produced by disease is the object of the present " Atlas 
and Epitome." This statement at once makes it clear 
that its use will yield good results only when combined 
with the study of preparations under the microscope. 
Never will he who shuns the postmortem room acquire a 
conception of pathologic anatomy ; and it is no less impos- 
sible to master pathologic histology without direct micro- 
scopic study. 

If the work, whose first volume this is, proves a trusty 
guide in this study, as an adjunct to other instruction, 
stimulating and leading the beginner to personal and 
exact microscopic observations, then its object will be 
attained. 

All the illustrations have been drawn by C. Krapf 
from my own preparations. Tlie magnification has been 
calculated by means of the stage micrometer, due regard 
being paid to the level of projection. 

Naturally, I have attempted to secure the most typical 

pictures of the various processes, but in no case has it 

been sought to do this by a schematic representation ; 

even the " combination " of various areas in one or more 

preparations has been avoided in the interests of absolute 

exactness. 

Hermann DtJRCK. 
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PATHOLOGIC HISTOLOGY. 



I. THE ORGANS OF CIRCULATION. 

HEART. 

The heart-wall consists of three layers : the epicardium, 
myocardium, and endocardium. The epicardium (vis- 
ceral portion of the pericardium) is composed of connec- 
tive-tissue fibers, and is covered on its outer surface by 
flat, irregular, polygonal epithelium. [Throughout this 
book the word epithelium is used in the morphologic 
sense.] Underneath the epicardium lies, normally, at 
various places a distinct layer of fat-cells. The elastic 
fibers of the auricular epicardium are lost in the adven- 
titia of the larger venous trunks. 

The myocardium is made up of short, cylindric, trans- 
versely striated muscle-cells. As in the voluntary mus- 
cles, they consist of isotropic and anisotropic transverse 
bands, which alternate. The protoplasm is divided into 
a peripheral, longitudinally striated, fibrillar substance 
and a central portion — the sarcoplasm. In the latter 
lies the oval, vesicular nucleus, around which is usually 
seen a small deposit of fine, granular, brownish pigment. 
A cell-membrane — the so-called sarcolemma — is absent 
in the heart-muscle of man. Many muscle-cells are 
united with one another through oblique and transverse 
branches. 

The endocardium is composed, like the epicardium, of 
2 17 
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an avasoiilur connective-tissue membrane, containing, espt"- 
oially iu the auricles, a great number of elastic ciloments 
with a few smooth muscle-fibers. It is lineil on its inner 
Buriaee by alayer of polygond, flattened epithelium. The 
heart-valves are reduplications of the eudoeai-diuni witli 
ingly developed elastic fibers. Blood-vessels are not 
•J&iund normally in tlie valves of the full grown ; in the 
of the auricuto ventricular valves, blood-vessels reach 
to the bases. 

In the fetus, however, as well as in the new-born, the 
leaflets are richly sii])plied with blood-vessels up to their 
free borders. Along the lines of ckisiire the connective 
tissue is soft and myxomatous, and is composed of nmner- 
oiis stellate cells which anastomose tvith one another. 
Here are formed the fetal, gelatinous nodules which some- 
times are mistaken for endocardial inflammatory proce^ies. 
Later, the blood-vessels disappear, and tiie gelatinous 
nodules are transformed into fibrous nodides, which are 
never missed at the borders of the tricuspid ami mitral 
leaflets. (Plate 5, Fig. I.) 



Diseases of the Heart- muscle. 

In the course of the acute general infections diseases 
■ (sepsis, typhoid, diphtheria, scurlatina, variola, etc.) there 
I occurs quite frequently in the myocardium an albumin- 
' ous degeneration, or so-called cloudy swelling, as is the 
case in the lai^e parenchymatous organs. Microscopically, 
the fresh preparations show enlargement of the individual 
muscle-cells. The cement lines appear more distinctly 
^^_ and are broader than normal, while the nuclei and the 
^^^L transverse strise are indistinct or entirely obscured. The 
^^H| protoplasm contains an enormous number of very fine 
^^^K granules, of a dnst-like, opaque, grayish appearance. On 
^^B the addition of weak solution of acetic acid this cloudi- 
^^H ness immediately clears up, owing to the transformation 
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of the albuminous granuleB into acid albumin, which be- 
s dissolved in the ret^idual acid. The striations and 
L^uclei now become distinctly visible. In stained prepa^ 
rations this cloudy swelling is not seen. 
Cloudy swelling is frequently a foreruuner, or inter- 
e stage, of a more deep-seated degeuerative process 
the heart-muscle — namely, fatty degeneration. This 
lay occur independently of cloudy swelling. It may be 
r circumscribed or diffuse. Usually, it is found in 
»tehes in the form of wavy lines, parallel with the longi- 
tudinal axis of the muscle-bundles, giving the muscle an 
[appearance similar to that of a tiger^s skin, the degener- 
ated areas appearing light in color. Fatty degeneration 
may result from local disturbance of nutrition, such as may 
i_follow narrowing or occlusion of the coronary vessels, or 
[om the pressure of pericardial exudate. It may occur 
Eom acute intoxications : the most important toxic agents 
tl this respect are phosphorus and arsenic ; less frequently, 
ihloroform, ether, and alcohol ; and it is found quite fre- 
quently also in the ooiu^e of the aeute infectious diseases, 
through the action of bacterial toxins ; furthermore, in all 
diseases that lead to a diminution or destruction of the 
blood, .such as pernicious anemia and the severer forms 
of leukemia. Microscopic examination of fresh prepa- 
rations will show tliat the muscle-cells are filled with fine, 
round, highly refractile globules, which are arranged 
parallel with the longitudinal fibrils, and which may 
completely cover tlie nuclei as well as the transverse 
Btriee. On the addition of acetic acid or potassium hy- 
drate the granules do not become dissolved, showing that 
they are fat-globulea. Jn long-standing and severe cases 
the individual droplets run together, forming large drops. 
The fat-globules are easily pressed out of the cells, after 
which are seen only their shadows or outlines in the cell. 
In the latter the transverse strise are completely lost ; the 
longitudinal striations, however, may still be present. 
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PLATE 1. 

Fig. I.— Fatty Degeneration of the Heart-muscle in Acute 
Pernicious Anemia. Fresh teiiscd i)repiirati()n. X «540. In the 
center are seen muscle-fibers totally tilled with fat-globules ; tlie 
fibers are partly ruptured. Transverse striatious are not disceniible. 
Above and to the left a fiber is seen, out of which the fat-globules 
are partly extruded; here the longitudinal striation is still noticed. 
Free,- large fat drops are seen ; below and to the right, several slightly 
degenerated fibers still containing transverse striae. 

Fig. II. — From tlie Same Case. Frozen sections of a papillary 
muscle of the mitral valve. Stained with sudan III. X 340. The 
fat-droplets are stained orange-red. Here and there are seen the 
degenerated areas ; above and to the right, almost normal muscle- 
fibers. 



In frozen preparations stained with sudan III the de- 
generated areas are well differentiated from the normal 
striated musele-libers. 

Fatty degeneration must not l)e eonfounded with increase 
of fat in the normal subepicardial fat-layer — adipositas 
cordis or obesitiis, also known as lipomatosis cordis ; hcTe 
the fat does not appear in globules, but as distinct fat-cells 
and as an independent tissue. It infiltrates the heart-wall 
in clusters, extending toward the endocardium. In severe 
cases it appears especially over the right ventricle and 
below the endocardium. The musculature becomes com- 
pressed, pushed aside, is frequently atrophied, and substi- 
tuted by fat. The muscle-fibers may decrease to one-half 
or two-thirds their normal size ; the striatious, however, 
being well preserved. At times, especially in corpulent 
individuals, it is very hard to distinguish between physio- 
logic and pathologic infiltration or deposition of fat. 
Usually, the finding of atrophied muscle-bundles between 
rows of fat-cells will differentiate these conditions. 

A quite common, almost physiologic, condition, found 
in advanced age, is brown atrophy of the heart-muscle. 
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It also occurs in young individuals suffering from exhaus- 
tive diseases with general marasmus. The muscle-fibers 
appear more or less diminished in size, oftentimes to a 
considerable degree, and their striations are indistinct or 
have entirely disappeared, while the nuclei may have be- 
come flattened. Around the latter are found masses of 
amorphous, finely granular, yellowish-brown pigment. In 
severe cases the cells are completely filled with this pig- 
ment, or the pigment may be found free between the fibers, 
owing to the destruction of the cells. In cases not so far 
advanced tmnsverse sections will not always show pigment 
in each individual cell, for the reason that the groups of 
pigment particles, like the nuclei, are found only at certain 
planes ; fat-vacuoles are sometimes seen in the sarcoplasm 
at the same time. The pigment gives no iron reaction, 
and it is undoubtedly related to the pigment normally 
found in the heart-muscle. 

In severe cases of general amyloid disease there is 
sometimes found in the myocardium amyloid degeneration 
of the blood-vessels of the intermuscular connective tis- 
sue. Hyaline degeneration may also be observed in the 
int/crmuscular connective tissue. 

[Among the degenerative changes of the myocardium 
should be mentioned segmentation, or separation of the 
muscle-fibers along the cement lines into the individual 
cells that compose the fibers ; and fragmentation, or the 
breaking of the fibers into fragments irrespective of the 
cement lines. Tliese 'changes are terminal or agonal 
events in diseases of various kinds, and are found to a 
greater or less degree in al)out two-thirds of all hearts ex- 
amined.] 

Circulatory Disturbances of the Myocardium. 

Embolism, Infarction. — Embolism of the coronary 
arteries of the heart occurs but infrequently, as the result 
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PLATE 2. 

Fig. I.— Adipositas Cordis. Frozen section. Stained with 
hematoxylin and sudan III. X 80. 1, Transversely striated muscle- 
fibers, pressed together, diminished in size, and continuity inter- 
rupted ; 2, fat-cells in rows between the muscle-fibers. 

Fig. II.— Brown Atrophy of the Heart-muscle in Longi- 
tudinal Section. 

Fig. III.— The Same in Transverse Section. X 340. In the 
muscle-cells are seen masses of brownish, amorphous pigment. In 
the transverse section are seen round vacuoles in the sarcoplasm. 



of detached pieces of thrombi or endocardial vegetations 
being swept into those vessels. Provided sudden death 
by obstruction of a larger stem does not occur, the results 
are anemic infarct ; since the coronary arteries are, in the 
sense of Cohnheim, end arteries — in other words, do not 
form collaterals. The whole infarct^d area undergoes 
anemic necrosis. Through coagulation of the albuminous 
substances, the area presents a homogeneous, dry, firm con- 
sistency, while the contours of the cells and transverse 
striae of the muscle-fibers disappear, and the nuclei do not 
stain. Later, the musculature breaks up into a granular 
substance. The infarct, like necrotic tissue in general, 
acts upon the neighboring tissue as an inflammatory irri- 
tant, which causes the accumulation of numerous round 
cells, lymphocytes, and leukocytes around the periphery 
of the infarct, forming a compact wall. At this stage 
softening may take place in the infarct as the result of an 
infiltration of serous fluid throughout the area, the fluid 
being transuded from the surrounding blood-vessels that 
are in a state of stasis (Neelsen). This condition is desig- 
nated as myomalacia cordis. The softened tissue can not, 
when extensive, withstand the blood pressure, a local 
bulging occurs, and an aneurysm of the heart develops. 
It is much more common to observe that shoots of new 
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blood-vessels and proliferative connective-tiasuc cells grow 
into the periphery of the infarct, which becomes gradually 
infiltrated with granulation tissue — that ia to say, the in- 
farct becomes organized, the necrotic muacle-tissue is sub- 
stituted by a connective tissue at first richly cellular and 
vascular. {Plate 3, Fig. I.) Later, the blood-vessels 
disappear through obliteration, and the large, plasmatic, 
" epithelioid " fibroblasts give way to small spindle-shaped 
cells and long connective- tissue fibers. Minute extravasa- 
tions of blood lead frequently to a deposit of brownish 
pigment. In this way the infarcted area is gradually 
replaced by a connective-tissue scar, which is outlined from 
the surrounding muscle-tissue by an irregular line. Myo- 
cardial scars may also develop in another way, which will 
be described later. 

Embolism takes the course previously describe*! when the 
embolus acts in a purely mechanical way. Should, how- 
ever, the embolus contain micro-organisms, as in the case 
of pyemia or mycotic idcerative endocarditis, then acute 
inflammatory changes ensue, and there results an embolic 
abscess. (Plate 3, Fig, II.) Microscopically, we find iu the 
center of the latter staphylococcal or streptococcal masses, as 
well as fragments of necrotic muscle-tissue, the nuclei and 
strite of which have disappeared. In the early stages the 
eoccfJ eml)oli are still seen inclosed within the blood-ves- 
sels. Naturally, the walla soon break down, and the 
bacteria then lie free in the tissue. They are usually sur- 
rounded with numerous leukocytes with lobulated and 
fragmented nuclei. The muscle-tissue at this area has 
entirely disappeared. Around the margin of the abscess 
the leukocytes may be seen as irregular shoots into the 
intermuscular connective tissue. Sometimes the abscess 
undei^oes healing; this takes place when the bacteria do 
not flourish, but undergo destruction. The puis-cells break 
down through fatty degeneratifm, and the contents of the 
abscess are then entirely absorbed, while from the pec 
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PLATE 3. 

Fig. I.— Infarction of the Heart - muscle, Org:anizing:. 

X 70. 1, Heart-muscle still containing nuclei ; 2, young connective- 
tissue cells growing into the intarcted area, and infiltrated with 
numerous small flakes of brownish pigment ; 3, new shoots of blood- 
vessels ; 4, necrotic heart-muscle. 

Fig. II. — Embolic Abscess in a Papillary Muscle of the 
Mitral Valve in Septicopyemia. Stained by Gram's method. 1, 
Heart- muscle infiltrated with small round cells ; 2, abscess cavity 
filled with leukocytes ; 3, colonies of cocci in the center of the neigh- 
boring abscesses ; 4, remains of necrotic muscle cells. 



iphery granulation tissue grows into the cavity, whic^li 
is finally replaced by scar tissue, as described in sim- 
ple infarction. In this way also myocardial scars are 
formed. 

Besides the previously described form of myocarditis 
which leads to such rapid softening of larger or smaller areas 
of muscle-tissue, there occurs another form, the real inter- 
stitial myocarditis. The latter is not circumscribed, but 
more diflPuse in character, and is not accompanied by direct 
necrosis. Apart from the processes in the endocardium 
which may extend directly to the heart-muscle, this form 
is princnpally observed in connection with the acute gen- 
eral infectious diseases. Through the action of bacterial 
products or toxins, there is produced first nutritional dis- 
turbances and hiter inflammatory changes, l^'imarily, we 
find in these forms quite frequently such degenerative 
changes of the muscle-fibers as cloudy swelling, areas of 
fatty degeneration, vacuolations, and transverse tears of 
the cement lines — th(» so-called " myocardite segmentaire '' 
of Renaut. [Segmentation and fragmentation of the 
heart muscle-fibers are of common occurrence. The ex- 
istence of a distinct form of segmentary myocarditis, as 
claimed by Renaut, has not been established. Segmenta- 
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tion appears as a terniiiial or agonal event in various dis- 
eases not necessarily involving the myocardium primarily.] 
The transverse striations may be absent over large areas, 
while the nuclei also show changes. (Plate 4, Fig. I.) 
Here and there the nuclei are found increased in numbers, 
so that in a single muscle-cell several nuclei occur in rows ; 
or they are found enlarged, ballooned, with a loose chro- 
matin network. Through disintegration of the cells part 
of these nuclei become free. The most striking changes, 
however, are observed in the intermuscular connective 
tissue. The fixed connective-tissue cells proliferate and 
produce fibroblasts — laYge spindle-shaped or round, plas- 
matic cells with vesicular nuclei. These accunuilate es- 
pecially around the blood-vessels, forming numerous foci, 
while the surrounding muscle-tissue disintegrates more 
and more. 

Gradually, these areas are transformed into fibrous 
scars, which remain after the inflammatory processes have 
subsided. In this manner various sized scars are de- 
veloped without necessarily being preceded by infarction 
or necrosis of muscle-tissue, which, as it degenerates, is 
substituted by fibrous tissue. Myocardial scars, then^fore, 
may develop in three ways : After infarction, after heal- 
ing of an abscess, and as a termination of acute interstitial 
myocarditis (IMate 4, Fig. II) ; but their genesis is not 
yet exhausted, inasnuich as focal disappearance of muscle- 
substance, accompanied with chronic proliferative changes 
of the interstitial connective tissue, occurs in all cases of 
narrowing of the coronary arteries in endarteritis and 
arteriosclerosis — chronic fibrous myocarditis or arterio- 
sclerotic myocarditis. 

Infectious new growths, as syphilis and tuberculosis, 
are rare in the heart-nuiscle, but (x^easionallv are ob- 
served. They do not present any special histologic pecu- 
liarities. 
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PLATE 4. 

Fig. I.— Acute Interstitial Myocarditis. X300. The trans- 
verse striae of the muscle-fibers are obliterated in places, their nuclei 
increased and swollen, and partly rounded in shape. 

Between the muscle-fibers are seen (1) small round cells, lympho- 
cytes and leukocytes, (2) also young connective-tissue cells (fibro- 
blasts). 

Fig. II.— Chronic Fibrous Myocarditis. X 80. 1, Heart mus- 
culature ; 2, long connective-tissue fibers between the muscle-bundles, 
containing but very few nuclei and blood-vessels. 



Endocardium. 

Inflammation of the endocardium is usually localized 
upon the valves of the heart, and especially upon those of 
the left side, because their exposed position and peculiarity 
of function render them liable to the primary and most 
intense action of the infectious agents. It has, therefore, 
become customary to apply the term endocarditis to an in- 
flammation of the valves of the heart, while the much rarer 
inflammation of the mural endocardium is generally desig- 
nated as mural endocarditis. According to the views now 
current, all forms of acute valvular endocarditis are con- 
sidered as infectious diseases — that is to say, as due to 
the action of micro-organisms — while the slow, chronic, 
and sclerotic forms are due to atheromatous and arterio- 
sclerotic changes in the intima of the larger vessels that 
spread to the valves,. especially to the aortic valve and the 
aortic curtain of the mitral valve. 

It is customary to distinguish two varieties of acute 
endocarditis — the verrucose or rheumatic (sometimes des- 
ignated as benign) and the ulcerative or diphtheric (also 
malignant) form. This classification may be retained, 
provided gradual and quantitative, and not essential and 
qualitative, differences are thereby understood. Quite 
frequently, wart-like vegetations and ulcerative changes 
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occur at the same time ; they either develop simultaneously, 
or ulceration is established in a valve the seat of warty 
outgrowths. Both forms occur primarily as the result of 
minute lesions of the endocardium, which, in turn, are due 
to the action of micro-organisms. The organisms either 
accumulate directly on the valves from the blood, or act 
on the endothelial lining by their toxins, causing minute 
necrosis on the basis of which other inflammatory changes 
develop. 

In all cases of endocarditis two groups of processes 
occur — namely, inflammatory and thrombotic ; at first 
distinct, they later cooperate in producing the so-called 
endocardial vegetations or efflorescences. The inflamma- 
tory process runs its course in the substance of the valve, 
and the thrombi are deposited from the blood upon the 
diseased valve. 

Verrucose endocarditis is characterized by the forma- 
tion upon the valves, at their lines of closure, of either 
single or rows of wart-like excrescences, which later in 
their course usually become organized — that is to say, are 
transformed into connective tissue. (Plate 5, Fig. II ; 
Plate 6, Fig. I.) At first there are small defects of the 
endothelium, followed by proliferation and hyperplasia of 
the fixed cells of the underlying connective tissue of the 
valve. From the latter develop strings and groups of 
spindle-shaped, polygonal, and round cells, — so-called 
fibroblasts, — among which lie single small round cells. 
Occasionally, micro-organisms accumulate upon the sur- 
face of these cellular nodules, either singly or in small 
masses. At the border of the proliferating zone are seen, 
embedded in the normal connective tissue, single, large, 
star-shaped, richly protoplasmic cells with oval and 
vesicular nuclei, evidently formed by mitosis from small, 
spindle-shape<l, connective-tissue cells. Before long 
there is deposited upon tlie surface of these cellular 
nodules constituents of the blood, because of the endothe- 
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PLATE 5. 

Fig. L— a Normal So-called << Fetal Gelatinous Nodule" 
at the Line of Closure of the Mitral Valve of the New-bom. 

X 70. The connective tissue is very cellular ; ground substance 
partly myxomatous in character ; in it are seen (1) a number of thin- 
walled blood-vessels. 

Fig. II.— a Section of an Acutely Inflamed Mitral Leaflet 
in Mycotic Endocarditis. X 80. 1, Necrotic tissue of the leaflet ; 
2, new formed blood-vessels growing into the connective tissue. 
Between the spindle-shaped, connective- tissue cells are seen many 
large protoplasmic epithelioid cells. 

Hal defects which incite thrombotic precipitation. Usu- 
ally, a clear, finely granular mass of closely packed ex)n- 
glutinated blood-plates is deposited directly on the cells ; 
over this layer there forms a fibrinous network or clumpy 
masses appear, which inclose leukocytes. Upon the sur- 
face of this irregularly shaped vegetation a thin cluster 
of leukocytes and bacteria in various numbers also accu- 
mulate. 

In the subsequent course of verrucose endocarditis 
organization of the thrombotic deposit, which leads to 
healing, takes place. From the attachment of the valves 
blood-vessels grow between the connective-tissue lamellae 
toward the excrescences ; they send numerous shoots be- 
tween the fibroblasts toward the thrombotic mass. (Plate 
6, Fig. I.) These consist at first of extraordinarily fine, 
solid processes, which later become hollow and filled with 
red blood-corpuscles. Gradually, the thrombotic mass 
becomes completely infiltrated with granulation tissue, 
which is made up of fibroblasts, small round cells, and 
blood-vessels. Later, this richly cellular and vascular 
granulation tissue is transformed into fibrous scar tissue, 
in which single blood-vessels may remain present for some 
time. In this manner are produced nodular and diffuse 
thickenings of the valves. Sometimes these processes of 
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healing lead to various changes in the form of the valves, 
which produce valvular insufficiency ; or the new tissue 
may cause the valves to become adherent to each other 
and thus produce narrowing or stenosis of the orifice. 
Subsequently, lime salts may be deposited upon the 
sclerosed tissue in the form of irregular and ridge-like 
projections. 

Ulcerative endocarditis in the early stages can not be 
distinguished from the verrucose, except that almost from 
the very first micro-organisms are present in much greater 
numbers and are demonstrable in the form of dense, dark 
balls or masses of micrococci. The further differences of 
the course depend upon the specific action of the microbes, 
which, on the one hand, is essentially chemotactic, and, 
on the other, necrotic. We find the connective-tissue 
lamellae of the valves infiltrated to a considerable extent 
with leukocytes, which in places are so dense that there 
result minute abscesses in the valvular tissue with soften- 
ing of the fibers. In the neighborhood of the masses of 
cocci the tissue does not stain nor does it contain nuclei 
— it is necrotic. This zone is marked off from the sur- 
rounding tissue by intense aggregations of leukocytes. 

Suppuration and necrosis lead to more or less extensive 
destruction, to ulceration, and to loss of continuity in the 
inflamed valve. The latter may become perforated, and 
after complete necrosis and suppurative softening whole 
fragments may be detached and swept into the blood- 
stream. Hence, this malignant type of endocarditis usu- 
ally leads to a fatal end, because metastatic abscesses 
develop in various organs of the body through the pro- 
cess of embolism ; and, moreover, the individual becomes 
profoundly affected by the toxic action of the ever multi- 
plying bacteria. 

The micro-organisms observed in verrucx)se and ulcera- 
tive endocarditis are the staphylococci, streptococci, diplo- 
cocci pneumonise, and, in rare cases, the gonococcL 
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PLATE 6. 

Fio. I.— Acute Verrucose Mycotic Endocarditis of the 
Mitral Vaive. Section through the valve and vegetation. Stained 
by Gramas method. X 16. Bird*8-eye view. 1, Connective tissue of 
the valve ; 2, a vegetation composed of conglutinated blood-cells, 
fibrin, and, at the periphery, aggregations of staphylococcal colonies, 

3, around which leukocytes have accumulated ; 4, disintegrated and 
partly necrotic valve tissue with infiltrated leukocytes. 

Fig. II.— Verrucose Endocarditis of tiie Mitral Valve, Or- 
g^anizing. X40. 1, Connective tissue of the mitral valve with 
increased number of cells ; 2, endocardial efflorescence ; 3, blood-ves- 
sels growing through the valve and penetrating into the excrescence ; 

4, leukocytic accumulations. 



Diseases of tlie Pericardium. 

Both layers of the pericardium are frequently the seat 
of inflammatory processes, which are accompanied by an 
outpouring of a fluid exudate into the pericardial cavity 
and with a deposit of fibrin upon the opposing serous sur- 
faces. Most frequently, pericarditis results from exten- 
sion of the inflammation from the pleura, the lung, the 
mediastinum, or also from the heart ; or from metastases 
(embolic) in certain infectious diseases (articular rheuma- 
tism, septicopyemia), and from chemic irritants, as in 
uremia. In the last case micro-organisms are not met 
with. 

Microscopically, we find in the early stages intense 
congestion of the pericardial blood-vessels. Sometimes 
the lumen of the vessel is filled with a network of fibrin 
or with leukocytic thrombi. At the same time, there are 
seen cloudiness and loosening of the endothelium, which, 
later, is rapidly destroyed, so that in advanced cases only 
fragments of endothelial cells are found in areasj mostly 
detached from the underlying membrane. Upon the endo- 
thelial lining, as well as below it, appear, at first, single 
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threads of fibrin ; later, more as an interwoven network 
forraing a thick layer in which are inclosed varying nnni- 
bers of lenkocytes. The deposition of fibrin, which is the 
result of the exudation of plasmatic fluid from the dilated 
vessels followed by coagulation, may attain a consider- 
able degree, forming a thick, reticular membrane or long, 
hairy-like projections upon the surface (cor villosum). 
(Plate 7, Figs. I and II. Compare also Plate 60, Fig. 
I.) In the underlying connective-tissue layer of the peri- 
cardium various cellular processes also run their course. 
The connective-tissue cells produce, through mitosis, 
short spindle-shaped or polygonal cell-elements with 
large vesicular nuclei (epithelioid cells, fibroblasts), while 
the endothelial cells of the lymph and blood-vessels also 
undergo proliferation. Between these appear a great 
number of lymphocytes and leukocytes. 

Later, the blood-vessels give off sprouts, w Inch, at first 
solid, become hollow and pass into the loosened and cellu- 
lar layer of connective tissue and out toward the fibrin, 
which is gradually infiltrated with new cells and eventu- 
ally completely substituted by granulation tissue. And 
now the new vessels gradually disappear, the cells diminish, 
and the granulation tissue changes into connective tissue 
which is at first rich in spindle-shaped cells, but later be- 
comes more and more fibrillated at the expense of the cells. 

In this way the fibrinous deposit is gradually changed 
into cicatricial tissue, which produces either flat, glisten- 
ing, opaque thickenings in the epicardium (so-called ten- 
dinous sj)ots, "soldier-spots''), or more or less extensive 
adhesions of the pericardial layers up to a complete 
fibrous obliteration of the pericardial cavity. 

In tuberculous pericarditis the processes described — of 
exudation, proliferation, and organization^run their 
course in the same manner ; but, in addition, there appear 
in the granulation tissue, under the fibrinous layer, typical 
tubercles, generally composed of radially arranged epi- 
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PLATE 7. 
Fio. I.— Acute Fibrinous Pericarditis (Cor Villosum). 

FilirJD stain. XO-I. 1, Myocaidiiim ; 2, SDl>e]>i cardial fat-tissue; 3, 
tbickeued and. riubly uellalar epicaidium ; 4, fibrin deposit, in tbe 
meshee of nhich leukocytes ure aeeu ; 5, bluod-vessela eTuwing toward 
I the fibrin and filled with leukocytes. 

Fio. II.— Fibrinous Pericarditis, Organizing. X127. 1, 
^'Pericardial couuective tissue ; 2, young, coniiec live-tissue layer with 
r nnmerous, tbln-walled blood-vessels, epitbclioid (fibroblasts) and round 
; 3, fibrin layer (stained red ivitli coeiu) ; 4, tbe fibrin penetrated 
I. by new blood-vessels aud fibroblasts. 



thelioid cells, giaut cells, and round cells, the center early 
becoming the seat of csiseoua necrosis. 

The confiuence of nodules and caseous areas leads to 
Kthe formation of extensive necrotic layers, which are sur- 
rounded by granulation tissue or fibrous tisane. New 
Mberclea spring up in the young connective tissue exter- 
Ipally, undei^ the same degeneration, and become covered 
^y a new layer of fibrin and of granulation tissue ; in this 
my thick masses are formed, which consist of, at limes, 
)us alternating layers of granulation tissue and 
caseous and necrotic material. Usually, this process goes 
on in the same way in both the pericardial layers, which 
become firmly adherent and thus obliterate the pericardial 
Lcavity. 



PLATE 8- 
Fio. I.— Subacute Tubercuious Pericarditis. X 50. 1, Ileart- 

mnade ; 3, auliepicardial fat-tissne greatly infiltrated with small 
round cells ; 3, tbickened pericardium ; 4, tubercle with cheeay center 
aod epithelioid cells arranged ia a radiating nianaer ; 5, giaot cella ; 
6, fibrin deposit. 

Fig. II.— Sclerotic or Milk Spots of the Epicardlum. X ^■ 
1, Transverse section of tbe heart^-mnscle ; 2, normal epiciirdial con- 
nective tissue ; 3, layer of greatly tbickened sclerotic connective-tissue 
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VESSELS. 

, Tlie arteries present a wall in wliicii three layers are 
Mjognizable : the internal, middle, and external coats. 
D all arteries the internal coat, or intinia, ia covered with 
, polygonal or four-sided, epithelial cells. The other 
are composed of fibrous, elastic, and muscular 
I, which reach varying thicknesses and are variously 
disposed according as the caliber of arteries varies. Three 
general groups may be distinguished : In the smallest, 
so-called precapillary, arteries the epithelial lining is 
situated upon a thin, elastic membrane, outside of which 
lies the media, which is composed of a single layer of 
circularly arranged smooth muscle-fibers. The external 
coat is formed of a few longitudinally disposed, connective- 
tissue, and clastic fibers. 

In the middle-sized arteries there occurs, outside the 
epithelium, a layer of connective tissne made np of fine 
fibers, scattered among which He flat, triaiijfulap, or stellate 
cells. This reinforced intima is bordered externally by 
the inner elastic layer, or fenestrated membrane, which is 
perforated by numerous round openings. The media con- 
sists of several layers of circular, muscular fibers, between 
which are distributed fine elastic fibers in varying num- 
bers. Externally, also, the media is bordered by a 
thicker elastic membrane, the external elastic. The 
adventitia consists of partly circidar, partly longitudinal, 
connective- tissue fibers, between which run occasional 
elastic fibers. In some arteries isolate*! bundles of longi- 
tudinally arranged muscular fibers are found in the ad- 
. ventitia. Furthermore, the adventitia supjiorta the minute 
'asa vasorura. 
In the large arteries (aorta, pulmonary, carotid, snb- 
l clavian) all the three layers receive additional reinforce- 
ments. In the intima several layers of conneetive-tissue 
fibers, with polygonal, flat cells, and also cwi'aN&t ^«^Cns. 
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fibcrH occur outeidc llie epithelial lining. Tlie internal 
flo^tic viyat coiwirfs generally of several layers. Iti the 
middle coat tiie elastie elements are especially well devel- 
oped, and consist of thick, fenestrated, elastie plates _ 
that are connected with one another by bands of fibers, 
la the interwjKtces lie the muscular fibers, which here also 
have a circular arrangement. The elastic membrane is 
not so sharply demarcated as in the arteries of luediuni 
caliber. The adventitia shows the same structure as in 
these, but <loes not contain any muscular bundles. The 
two inner layers of the walls of arteries consequently 
never contain vessels when normal ; whenever such a 
condition exi^^, it is pathologic. 

The veins differ from the arteries especially in tlie 
marked reduction that takes place in the middle coat. 
External to llie epithelial lining there are, in the largest 
and midium-sizisl veinsi, some fibrillatcd eonnectivc-tissue 
and also, occasionally, longitudinal, muscular bundles. 
The internal elastic coat is distinctly marked, and consists 
often of wvcral layers. The middle coat contains usually 
only a few circular, muscular bundles, but more elastic 
and connective- tissue elements, which often cross one 
another obliquely ; in some veins — e, g., the meningeal 
and osseous veins — the media may be entirely absent. 
The external tunic contains also much connective tissue 
as well as many longitudinal bundles of smooth muscle- 
fibers, which in some veins form a continuous muscular 
coat. The valves in veins are formed by a duplicature 
of the intima. 

Tlie walls of capillaries consist only of a single layer of 
flat, many sided, epithdiid cells. 

Arteries. 
Atheroma and Arteriosclerosis. — .^^thei-oma is a dis- 
ease of the vessel wall produced by a combination of pro- 
cesses, in part intlaiamatory, in part degenerative. It 
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nearly always begins io the intima, and leads to tliifuae or 
cireuiuHcribed, often quite marked, tliickeniiig of tliis 
coat ; eventually, the outer tunics also become involved. 
According to the vascular tunic affected, the process may 
I be called eudarteritia, mesarteritis, or periarteritis. 
■ By the word atheroma, or atheromatosis, special stress 
■is laid upon the retrogressive changes. It should, there- 
rfore, be reserved for those cases in which softening gives 
rise to curdy material ; while arteriosclerosis is the more 
appropriate designation for the remaining forms. [Inas- 
much as there b no distinction of fundamental import 
between atheroma and arteriosclerosis, and as arterio- 
sclerosis iu its broadest significance includes atheroma, 
there is no good reason why the terra atheroma should not 
be discarded in the interests of simplicity and clear- 
ness. 

When the process involves a raeilium-sized or smaller 
vessel of about the caliber of the basilar arterj', the ex- 
amination of transverse sections of the diseased vessel will 
show, under low magnification, that the lumen is narrow and 
distorted ; it no longer has the normal circular form, and 
is not central, but eccentric ; at one point, or several, the 
wall appears thinner ; at others, cousidLTably thicker, due 
to nodular or oftener to semilunar protuberances, which 
encroach upon the lumen. Closer examination will show 
that the section is surrounded by an intact adventitia of 
uniform thickness, and also that the media is continuous 
and of uniform width. Contrariwise, the intima presents 
marked changes, inasmuch as the halfmoon-sliaped bulg- 
inga are found to he due to a large increase in its vol- 
ume at these pointa. The internal elastic layer and the 
epithelium are retained only over the thin or normal por- 
tions of tlie wall. Where the intima begins to be thick- 
ened, it is seen that a layer of new tissue arises in the sub- 
epithelial connective tissue between the elastic membrane 
and the epithelial lining. The two poiute q? S!we, *5t\ffiKssis- 
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Fio. I.— Arteriosclerosb of a Cerebral Artery (Sylvian 
Artery) j Transverse Section. X '5- The lumen is ecceiitrii- in 
ontliiiH, an a ceault uf iiTi'guliir thickeDiiig of the wall : 1, Advctititia ; 
2, media ; 3, the iiitonml cluatic ciHit ; ut 4 the elugtic layer becomes 
loet ; 5, aligbtl; thiukened side of tile iiitima ; 6, uewl; formed, richi; 
cellnlar eounettive tiasne from the inner layer of the intima ; 7, onter 
layer of the same, noiieellulur, cuutaiuiug several all t-ltke and roouded 
spaees tilled with lut. 

Fm. II.— Arterioaclerosis of a Coronary Artery of the 
Heart ; Transverse Section. Weigert'a elastic ril>er Hta,iu. X '0. 
1, Adveotitia ; '2, media ; 3, iutt^nml ebiatic mkiC, aC 4 bevomln); fibril- 
lar aud sending ahoola inlo the newly formed connective tissue (6). 



Btart here. (Compare Fig. I, Plate 9.) The new forina- 
tion cousiste principally of connective tisane. The elastic 
layer may be trared for a distance into the new tissue, 
where it is soon lost j often the ends Income distinctly 
pplit up into fibrils. The inner layers of the thickened 
area are relatively cellnlar, and contain numerous, short, 
dense, spindle-shaped, aud also some round, nnclei. The 
external layers are less cellnlar and densely fibrlllated, at 
times almost homogeneona; in places there are small, 
round, and oval openings, which in the fresh state contain 
fat ; in the latter stages this part of the tissue generally 
tindei^oes retrogressive changes. The fibers coalesce to 
form uniformly glistening, thick beams, and assume a 
hyaline appearance, not unlike the ground substance tif 
cartilage ; small areas may become necrotic and break up 
into a granular detritus in which are free fat, crystals of 
fatty acids, and, quite generally, cholesterin tablets. Cal- 
cification frequently takes place j small, round, and irr^u- 
lar calcareous granules are deposited, or there arise larger 
calcareous scales or ooucentrically lamellated, roundish 
masses, which may so press u^iou the muscular coat as to 
caase jt to atrophy in places. 
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Rupture of degenerated areas into tlie lutneii rarely 
occurs in the smaller arteries. The processes of connec- 
tive-tissue growth and of calcification may gradually 
spread so as to encircle the entire lumen, and then the wall 
of the artery becomes changed, over a greater or less ex- 
tent, into a rigid calcareous cylinder. 

In the larger arteries the process differs, in so far as here 
the degeneration in the intima frequently appears in the 
foreground, while the other avails present changes of an 
essentially iuflammatiiry nature. Here, also, proliferation 
and tliickening of the normally well-deveIope<l tissue of 
the intima constitute the primary changes ; circumscribed 
fibrons areas arc formed, which may extend into the media 
and project into the lumen as no<lnlar elevations. Over 
such districts the epithelium is lost early ; the clastic ele- 
ments are separated and split up ; frequently they disin- 
tegrate throughout large areas, forming small, irregular 
pieces ; and in the midst of the fibmua areas single frag- 
ments may be demonstrable by means of special staiuing 
methods. The part of the fibrous tissue adjacent to the 
lumeu frequently presents a yclhiwish appearance. In 
such places thiu, eontinnons lamcllie can be peeled off, 
which, if examined when fresh, distinctly show fatty de- 
generation of the lai^e, flat cells they contain. Elongated, 
I triangular, and stellate groups of closely aggregated, fine, 
I glistening fat-drops arc seen, as well us lai^ connective- 
I D88U0 cells, which become especially distinct on account 
of the fat in their interior. (Plate 10, Fig. Ill } 

Areas of necrosis arc common in the fibrous and cica- 
tricial tissue J at first oval, or round, ineloswl on all sides 
by connective tissue, they may in time break through 
Into the lumen and thus produce sinuous ulcers with 
undermined edges, the floor Iwing covered with a cunly 
material composed of dctrituw and crj'stals of fatty acids, 
and fretjuently large aocumulations of cbolesterin taWete 
are also found. (Plate 10, Fig. llA 
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PLATE 10. 
FiQ. I.— Atberoma of the Aorta (Arteriosclerosis). X^O. 

[, Intitna, greatly thickened tliroagh Bclerotiu, slightl; cellular, cod- 
e tmne ; 2, media, also thickened iritb imlcbua of iiew connec- 
89ue (at 3); 3, ahoota of new lilood- vessels, snrronmied by small, 
round cells, growizi;;; frani the udveiititiii tciwatd tlie intima. 

Fin. II.— CholesterJn Plates and Free Pat-droplets from an 

Atheromatous Patch of Wall of Aorta. X 130. A freab prepamtiuD. 

Fio. Ill— Fatty Degeneration of the Cells of the Intima in 

Artheroma of the Aorta. X 30(J, Fresh prepamtion, which was 
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Tlie frequent occurrence of very exteuBive calciflcation 
in such caseB is wtill known. The calcareous deposits 
may be situated at various levels ; they occur either in 
the innermost layers of the connective tisaue, while the 
necrosis progresses underneath ; or they may reach down 
into the media in the form of broad and thick plates and 
scales with irregular projections toward the lumen. 

The external layers of the arterial wall may also 
show abnormal conditions. Cellular accumulations in 
the adventitia pass in between the muscular bundles and 
elastic plates of the media. These generally correspond 
to the newly formed vessels, originating from the vasa 
vasorum, and running in various directions, sometimes 
reaching into the intima. In their course are seen large, 
polygonal, and spindle-shaped cells, as well as lympho- 
cytes. The elastic elements of the media may be sepa- 
rated by the cell accumulations, and their continuity 
interrupted. Often evidences of degeneration are noticed. 
In the adventitia groups of leukocytes resembling lyraph- 
tbl Holes may occur. 
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Arteritis. — IiiflammationK oocur in the walls of all 
arterit's that lie in tissue the seat of inHamniatory pro- 
cesses; involvemeut of the arterial walls is espetiially 
marked in tuberculous and syphilitic granulation tissue, 
but tlie arterial changes do not, of necessity, present 
specific characteristics. The acute stages of these pro- 
cesses are seen esijecially well in tuberculous leptomenin- 
gitis. In the beginning the atlventitia is richly infiltrated 
with leukocj-tes, which form broad, deeply stained, cellu- 
lar circles almut the innermost arterial walls. Gradually, 
wandering cells pass into the muscular layers of the 
media. Under high magnification the cells are seen 
plainly making their way between the circularly arranged 
muscular cells ; the wandering cells assiunc lojig-drawn- 
out forms ; the nucleus, at first shaped like u pear, be- 
comes long and filamentous, so tliat narrow passages are 
traversed ; frequently, the ends of the nucleus are swollen 
while the connecting central piece is creeping through a 
tight place. The cells also seem to pass thntugh the pre- 
formed spaa^s in the internal elastic coat, and accumu- 
late in small heaps under the epithelium, wliich is raised 
up from it« normal substratum ; later, the epithelium is 
broken through in places, and leukocytes reach the lumen 
of the vessel, where they aggregate in the form of small, 
parietal, cellular masses. 

In this process exactly the reverse occurs of the leuko- 
cytic emigration as is seen in Cohnheim's well-known ex- 
periment. (See General Part, Inflammation.) Here it 
concerns immigration. In Ihe further course the internftl 
elastic layer becomes more and more separated from the 
endothelium, which is lifted up; usually, this condition 
is not uniilirraly present at the entire periphery of the 
arterial lumen, one side of wliich generally shows the 
normal relations of the elastica and the epithelium. 

Commonly, the continuity of the elastic coat becomes 
destroyed at the point of the gveateat aKCwvsMiivjJaaft. 'i'^. 




PLATE 10 a. 
Fig. I.— Arteriosclerosis ot theCruralArtery. XK, 

ing of tlie elitstiu flben Huconliiig to Weigert : 1, Adveutitia ; 3, com- 
pressed and atrupbied luediu ; 3, greatly thickened iatiniiij at4BGl<i- 
rotic, fibrciuH tiasuti, n«m«]lDlHr ; at 5 scales nl' lime saltii coDtaiDiDg 
spates filled witli a fatty detritus. 

Fig. II.— Wall of a Small Aneurysm of the Aorta. X 20- 
Weigert's elastic fiber atiiin. The iutiina is someHhut dilTuaeij thick- 
ened, uud Hurrannds the lumen of the aneurysm completely (1) ; the 
media (with uumerous elastic Shers) is greiitly atrophied and nearly 
torn (2) ; -t, tliickeued adveutitia, iiiflltrated witli apindle-slmped anci 
lonnd-cell aucumalations. 



leukocytes, among wliich are now fouiiil otiier cells, such 
as large, spindle-shaped cells with much pi'otoplasiu and 
a vesicular nucleus ; these cells are plainly fibroblasts 
and descendants of the normal, subepithelial connective 
tissue. 

[In tuberculous leptouieningitis and probably also in 
tuberculous processes elsewhere, there quite constantly 
occurs a subepithelial proliferation of connective-tissue 

PLATE 10 b. 
Fib. I.— Acute Arteritis In Tuberculous Leptomeningitis. 

(From the wall of a snioll meningeal artery.) X ''•■^' li Adven- 
titin ; 'i, media ; 3, eluslica interua ; 4, detached epithelium ; 5, in the 
mnscularis, emigrating Ion kocy tee, show inpvurioiiBHtiigPS of deformity; 
6, leukocytes wliieh have passied through the internal elastic coat and 
reached the epithelium. 

Fig. II.— Oummatous Arteritis of tlie Subclavian Aitery. 
X 16' Weigert's elastic Hher stain. The lamea is almost occluded 
as the rescilt of the prolife^ition of the intima, the elastic fibeis of 
which are greatly increased. In the media numerous gnmtnat* with 
cheesy centers (1) and ciiiiit celts (2) rcaehiiig to tin- intima. Vasa 
n uf the udventitia infiltrated with small, round cells. 
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P cells, reaiiltiiifr iu the fomiatioii of a layer of epitlielioiil 
cells among wliioh giant cells are sometimes found ; this 
form of tuberculoUH emloarteritis is not due to extension 
from without.] 

Sijnilar chjinges are observed in tnbereulous areas in the 
limgs, esjieeially in the vessels which pa^ts like bands 
through tlie eaverus. In such the increase in the thick- 
ness of the walla leads to great narrowing and even 
(closure of the lumeu, whereby the entrance into the blood 
of the infectious agent is prevented. Later, the small, 
round cells and leukocytes disappear, and a fibrillated con- 
Lnective tissue forms in the former vascular channel. 
nDccastonally, in the midst of this connective tissue a new 
B^stic membrane appears, thinner than the original elas- 
njc membrane whose general course it imitates ; it forma 
nhe inner bounds of the new, greatly narrowed, lumen. 
■But the process is not necessarily at a standstill as yet. 
Knside of tlie new elastic layer connective tissue may 
■ again form, which then leads to complete obliteration of 
I the lumen and occludes the vessels p<?rmauently (eudarter- 
I itis obliteraiis). Obliterating endarteritis of this kind 
must not be confounded with the process of oi^nization 
which occurs iu occluding thrombi and which also event- 
ually may obliterate the lumen by new fibrous tissue. 
fThis process is descrilied in the General Part in connec- 
nSon with the consideration of Thrombosis. 
W In addition to this indiiferent form of arteritis, which, 
it is true, is observed principally in tuberculous and syph- 
ilitic granulation tissue, there are also true, specific forma, 
in which syphilitic or tuberculous nodules arise in the 
arterial walla. In guinmons arteritis the advcntitia es- 
peoially is the seat of the nodules that more rarely 
develop in the media or reach to the intima, which be- 
comes thick on account of newly formed fibrous and elastic 
bissiii!- At first, the areas are routidcd aggregations of 
By mphoeytes and cpitlielioi<l cells ■, soiiu a ea»ii»avk% vtfsswffiis. 
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PLATE 1 



Fio. I.— Arteritis Obliterans (Orcein Stain). X 37. 1, Ad- 

Sntitia ; 2, medio. ; 3, iutemul elastic eoat, wliich at some plucea is 

fcbrillated ; 4, newly I'oriiieii coniiettivc tissiip, nearly filling llieiunien; 

outains several blood-vessels ; 6, part of lunieu limited by a 

T-formeU elustlea. 

FiQ. II.— Arteritis Obliterans (Sylvian Artery) in Syphilis. 

., Adveulitia ; 2, miiscuIariH ; 3, nortiuLlly preserved old 

atema ; 4, prolil'ernted coDiiective tissne ; 6, newly formed 

istico, imituliiig the course of the old ; G, newly proliferttted 

e tisaae growing into tile Innien, wliidi it lias folly occluded. 

Kura ill tlie center, while at the periphery there is a ten- 

iocy to fibrous encapsulation. Occasioually, a single- 

OSS-section of large vessels may show in the wall a series 

r such nodules, (Compare Fig. T, Plate 10 b.) 

Tubercle usually extends to the walla of vessels from 

' i neighborhood. The thin walls of veins are not rarely 

fefilti-ated by tuberculous foci, from the rupture of which 

the lumen the circulating blood may become con- 

minated with infectious material, leading to a multiple 

oabolic tuberculosis in the corresponding capillary terri- 

In case of invasion tlirough a pulmonary vein 

me general circulation becomes involved ; in case of 

a vein flaewhere, a miliar^' distribution iu the lungs would 

follow, and in an artery in its capillaries. 

Aneurysm,- — -Only those aneurysms are of liistologio 
value in which the arterial walls remain intfict. In the 
dissecting aneurysms there occurs a simple rupture of the 
intima, luid also of the mwlia, through the base of a 
defect of arteriosclerotic or otlicr nature. TJie cutering 
blnoil sirctches the adventitia and forcea it ontwan.1. 

In tlio trae aneurj'sm the intima is retained and clothes 
the inner surface of the aneurysm throughout its whole 
extent. The usual changes of the intima are those of 
arterioscleroaia ; the elastic fllH?rs are replaced over exten- 




Tah. li- 




ng- i. 




Liifu»raii'K«"'"^''' 



THE ORGANS OF CIRCULATION, 43 

sive areas bv a sclerotic fibrous tissue ; often the intima 
shows recent vascular foci of infiltration, and its thickness 
is increased. The media presents i»onstant and character- 
istic changes, which must be regarded as essential and of 
fundamental import in the development of the aneurj'sm. 
Its muscular and elastic layers are ffreatJv reduced in 
thickness, amounting to complete absence at the }X)int of 
greatest dilatation. This is especially well shown in 
aneun^sms of the aorta, where the nuH.lia consists mostly 
of elastic fibers, which are now seen to end abruptly in the 
margin of the dilatation, or to become greatly attenuatinl. 

Frequently, there are seen interruptions in the contin- 
uity of the muscular and elastic fibers, the fnigments hav- 
ing been pusheil aside irregularly so that they have lost their 
originally circular arrangement. At the bottom of large 
aneurysms the me<lia is often wholly absent, the intima be- 
ing in direct contact with the adventitia ; frtHjuently, granu- 
lar blood pigment is found in such places. The adventitia 
also is nearly always altered, especially in the way of 
excessive thickness, on account of increase in the conncn;- 
tive-tissue fibers ; there are also areas of cell infiltration, 
most marked about the vasa vasorum, which commonly 
show more or less narrowing and often complete endarter- 
itis obliterans. 

Amyloid degeneration of arteries is considered in the 
General Part in connection with Amyloidosis. 

Veins. 

Inflammations of the walls of veins are either due to 
extc^nsion from the neighborhood, as in erysipelas of the skin 
and in phlegmons, and successively attack the adventitia, 
media, and intima (})eriphlel)itis, mesophh^bitis, endo})hleb- 
itis — Virchow), or they arise from infectious thrombi, — 
that is, from within, — in which case the intima is first 
involved. The second form is designated as thrombo- 
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PLATE 1-2. 



Fio. I.— Tuberculous Arteritis from a Subacute Tubercu- 
lous Meningitis. >C 280. 1, Luineu «^ceutrit in oatliueaud greatly 
Dariflweii ; '2, iateriial elastic coiit, wlikli is turn at 3 ; 3, between il 
and the endotheiiul lining a numbur of ctlia have pralitemtvd, ton- 
sigtjng uf leakncjtts, lyuijjhocjtea, and epitlieliuiil cells ; tlie muj^cii- 
lar ooat is preacnt only to a slight enteiit above and to the left ; 4, 
large sized tabercle with »iseoua ctuter at 5. 

Fig. II.— Tubercle in the Wall of a Larger Branch of the 
Portal Vein, RujXnre into the lanien ; Bulincute dissemi Dated taber- 
ciilwia of l.he liver. X ^U' '. '. Liver lis.'^ue j 2, Kentnilly taaeated 
tabertle ; ;*, Inineu of branch of the portal vein ; at 4 the ves.iel 
wall is ruptured on awoiinl of the richly cellular iufiltratioua of the 
periphery of the tubercle, which is projecting into the Innien of the 



phlebitis, and is more fully considered under Thrombosis, 
as are also tlie prix«s,ses in the walls of the veins asso- 
ciatL-d with tlie oi^nization of thrombi. 

Pure piilebitic processes run a oourse similar to acute 
arteritis. Tlie vasa vasorum of the adventitia are con- 
gested, leukocytes migrate into the inner layer of the vein 
walls and roach the lumen, into .which they occasionally 
penetrate and induce a secondary thrombosis, so that here 
also a thrombophlebitis is established. In phlegmonous 
processes a formal suppuration of the venous walls may 
occur. In addition to the pus-cells there are found, how- 
ever, also large polygonal and spindle-shaped cells with 
vesicular nuclei — derivatives of tlie connective-tissue cells 
normally present in the wall. The muscular coat is 
pressed asunder, its fibers are disarranged, and often the 
■ muscle nuclei can not be found throughout large areas. 
Severe purulent forms of phlebitis are caused maitly by 
streptococci, and lead, in the majority of cases, to multiple, 
pumlent mctaBtasea and death, under the clinical picture 
of pyemia. Chronic inflammations of the walls of veins 



Tab 12 



::t^«9iS 









Ffij-H. 



Lilk.MM. |.:k,icW..ui,i11»«»" 



THE OBGANB OF CIBCULATWIf. 45 

e a dimiuiition of their elasticity, followed liv dilatii- 
1 of the lumen, which assumes a markedly irregular 
I (varix, phlebectasia). In old varices the iiitinia 
i mostly of a coarse connective tissue of varj-ing 
?as in different places, often producing nodular pi-o- 
jections into the lumen. The muscular element^' of the 
media are generally wholly destroyed, while the elastic 
fibers usually do not suifer in such marked degree. The 
adventitia is usually much thickened, and passes without 
any distinct boundary into the surrounding cfinnective 
tissue, which, especially in the case of subcutaocoua 
varices, generally shows a diffuse hyperplasia. 

Occa'^ionally, calcification of the walls of veins occurs ; 
large, calcareous masses of this kind are called phlebo- 
llths, especially those which result from infiltration of 
thrombi. 

The extension to the venous wall of tuberculous and 
syphilitic areas in the adjacent tissue lias been referred to, 



LYMPHATIC GLANDS. 

The IjTnphatic glands are organs in which lymphocytes 
develop, intercalated in -the system of lymphatic vessels. 
They consist of a framework of conuectivc tissue in which 
lymphatic cells are accumulated into regular groups. The 
glands, which are more or less reuiform, are surrounded 
by a capsule of several layers of connective-tissue fibrillse, 
among which lie a few smootli muscle-fibers. The inner 
surface of the capwle .sends off connective-tissue septa, or 
trabcculte, which converge toward the hilus, and are non- 
nected with an extremely fine reticular tissue, which is 
stretched across the spaces between the septa. At the 
intersection of the fine fibrillie lie flat cells with small, 
round, dense nuclei. The reticulum contains aeeumula- 
tions of lymphoid cells arranged in thp form of rounded 
nodules situated at the periphery of the convexity of the 
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PLATE 13. 



Fid. I. — Acute Suppurative Phlebitis in Phlegmonous Ii 
ftammation of the Cellular Tissues o( the Skin, x 40. 

lumen of the leiu liaa t*come narrowed to a slit-like opeuing (1), i 
irhiub are seen cloudy coccal uiaaaes ; the wall ia baldly lecoguizabl^' 
dne to the great iufiltrSitioD of leukocytes ; the vessels oftlieadventitiii 
nre greatly diluted and filled with blOod (2) ; some of their shoots have 
prulilemted toward the laineo (3) ; at 4, rem!iiii!> of tonica media. 

Fio. II.— Varix from the Leg. X 20. Elastic stain. 1, Ej 
dermis ; 2, cutis ; 3, sweat-glands ; the adFentitia of the dilated ve 
with the nnoierous elastic fibers can uot be separated from the au 
rounding coune<'tive tissue ; the media has disappeared ; 4, tbickem 
intinia; the lumen ia more or leSH afTeeted m the result of the great 
irregnlaritj and tortuosity of the Tessel. 




glaiitlB, These are calleil secondary nodules or follicles ^ 
tiiey lie between the trabeciilfe, and present a dense an^i 
dark outer zone of concentric layers, and a lighter ceiit^ 
— the germinal center — in which the lymphocytes i 
produced and in which nnirierous mitoses are normallj! 
found. The zone in which the follicles lie is called tlii 
cortex of the lymph-glands. The follicles send off into ti 
central parts cord-like, lymphocytic accnmulati(ma, whi^ 
anastomose freely. These form the medullaiy Kubstanflt 
or follicular cords. Between the follicles themselves, 
tween the follicles and the capsule and the traLeculte, i 
between the follicular cords run cleft-like spaces traveraa 
by reticulum. These spaces are called lymph-sin use? 
they are in direct com nuini cation with the lym|)h-v 
which enter the convexity of the glands as vasa afferentif 
and emerge at the hiius as vasa effereiitia. The sinus^ 
that lie between the capsule and the cortex are called map 
ginal, those near the hilus and in continuity with tbfi 
efferent vessels arc called terminal sinuses. All e' 
arc Ihied witii flat, polygonal, epithelial cells, as are alsO; 
the fibers of the reticulum which pass tlirougt the sinuses.: 
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Hie lymph flows thmugb the aiuuacs aiid receives cells 
1 the geriiiinai centers. The larger blood-vcasels run, 
'le most part, mthiu tlie trabeculai. 
_■ virtue of their peculiar structure aTid of thei'p 
latioQ as way-stations in the lymph-stream, the lymph- 
nds are capable of retaining chemic substances and 
med eieraentg of all kinds which reach them from 
_ sriphery. Hence, they nearly always arc involved by 
tammatory processes which mu their course in the terri- 
y drained by their respective radicles. Not only irri- 
ng substances, but also substances of indifferent nature 
« brought to and dejjosited in the lymph-glands — as, for 
instance, blood from hemorrhagic estnivasations accom- 
panied with rupture or ojieniug of the lymph-channels. 
The red eorpiiscies reach the glands, either free or in- 
closed in cells, and are here changed to pigment masses. 
Granular and flaky blood pigment may later be carried 
to the Htuusea by lymphocytes. 

The ]^>eri bronchial and other iutrathoracic glands are 
extensively involvetl in the various forma of pneumoconi- 
osis ; and after tattooing, exogenous pigments of various 
kinds may reach the regional lymph-glands. 

The distribution of corpuscular elements iu the lymph- 
glands follows a certain regularity, depending on the phy- 
eical peculiarities. The fiue particles are carried by the 
lymph-stream through the vasa effereutia into the lyniph- 
(linnses, and are deposited in the perifollicular lymph- 
spaces, either free or inclosed in large, round cells. The 
circumstance that in the early stages the granules usually 
are found free, but later intracellular, indicates that they 
are taken up by the cells after they have reached the 
lymph-glands. From the perifollicular lymph-spaces the 
fine masses pass into the follicles and the follicular cords. 
In the earlier periods they are found only at the periphery 
of tiie follicles, the germinal centers remaining free ; at 
first the granules are found mostly iu small, round cells ; 
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PLATE H. 
I Fid. I.— Deposition of Pigment In an Axillary Lymph -gland 

I as a Result ol Tattooing on the Forearm. -. ^)u. The l;inph- 
■ siunsea nnd. peiiplierat portioDS of Ihe folllule are lillei] trith large, 
I dark masses of pigment which is i>artly intracellulnr. 

Fid. n.— Mesenteric Lymph-gland In Typhoid Pever. 

^3S0. 1, Smnll artery with p:itlly iletathed epithelium ; in tha 
i tt4ja>^eiit lymph-sinus are numerous large, rotind celia, some conbiifiiDg 
f two naclei. Their protoplasmic hodiesaveiuGllrated ivitb fat-drapletu 
I [digestive vacnolea?] (2); furthermore, lymphocytes (3), red hlood- 
Dieorpuacles, and n gmnnlar detritus ; 4, clumps of typhoid 1>acilli. 

later, also in spindle- and star-shaped cells, which un- 
I doubtedly belong to the reticulum, as well an in the flat 
' cellsj whicli cover the trabeciilie. The nuclei of the cells 
are sometimes recogLiizable amoug the granules, but often ' 
the granules cover them, in wliich case the occurrence of 
; massea with regular outlines indicates the iiitracfllular situ- 
L stion of the foreign particles. Up to this stage it con- 
I cerns a simple deposition of particles in tlie glands ; later, 
[ the follicles and follicular cords may atrophy at the same 
[ time as the connective tissue undergoes hyperplasia, and 
rthus obliterate the lymph-spaces. The capsule becomes 
[ materially thicker than when it is normal ; from its inner 
' Burface arise the broadened trabecnlfe, which pass as mas- 
sive connective-tissue bands into the gland, and at the 
same time the reticulum is increased by the proliferation 
of spindle-shaped and stellate cells, while the lymphoid 
cells disappear; the reticular tissue becomes more and 
more fibrous, and eventually it presents a wavy, flbril- 
lated structure. In time tlie connective-tissue bands 
which are formetl in this way change into broad, glis- 
tening, anuclear, hyaline beams, similar to those seen in 
other chronic inflammatory conditions of the lympb- 
"mds. 
Occasionally, the particles iu au overladen lymph-j 
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THE OSQASS OF CIBCULAnoif. 

; transferred to the blood ; tliis is especially due to ero- 
' .the walla of adjacent blcMKl-veHsels by the iiidur- 
1 enlarged glands, 
lologic pigments originating in the skin and else- 

sre may he earned to the lyniph-glands, and, under 
certain circumstances, the normal cutaneous pigment may 
likewise lie taken to the glands — as, for instance, in syph- 
ilitic leukoderma. 

When phlogistic substances, especially bacteria, are 
brought to the lymph-glands from the territory drained 
by tliese, then secondary inflammatory foci are produced. 
The course of these pnwesses varies, depending on the 
kind and specific mo*le of action of the micro-organisms 
in question. Thus, iu suppurative inflammations in the 
peripheral parts, in erysipelas, and in pneumonic pro- 
cesses, the corresponding regional lympli-glands severally 
present inflammations of the suppurative type. The cap- 
sule is loosened and richly celhilar, and its lymph-vessels 
are distended with leukocytes ; the trabeculee may also be 
infiltrated with cells ; the vessels are congested ; and it is 
especially noticeable that the lymph-sinuses are widened 
at the expense of the follicles and follicnlar cords. The 
sinuses also contain masses of leukocytes ivith fragmented 
nuclei, as well as red corpuscles in vaiying numbers, and 
a finely granular, molecular mass, which consists of de- 
tritus imported from the periplierj-. The cells of the 
reticulum and also the epithelial cells of the glands always 
undei^ marked proliferation in procos-ses of this kind. 
When tl]e pyogenic microbes are present iu great num- 
bers, purulent disintegration and abscess formation may 
take place in tlie glands, in which cases the follicles and 
the medullary jtarts become infiltrated with leukocytes 
which crowd out the lymphocytes. In ci-oupous and 
diphtheric inflammations of the muctjus membranes the 
regional lymph-glands are also the scat of exudative pro- 
in the sinuses and at the peripheries of the follicles 



PLATE 1.-.. 

FiQ. I. — Acute Lymphadenitis. I'eriplieral sjnas of a peri- 
brontiiUii lymph-gland in cronpoua pueumoiiia. X 38I1. 1, Capsnla 
oftbe lymph-gland, the filieis looBcneil uud spreud upart ; 2, niBrgiuikl 
sinUH, coiiliduiug 3, lympliocytea, 4, leukocytes, 5, eulargeii and pro- 
liferating epitlielium, 6, sb^tuiva uf red blixMl-eurpuscle^, T, grHnulur 
detritus. 

Fio. II.— Large Cellular Hyperplasia of a Lymph-glanil in 
Acute Pernicious Anemia. X 745. The lymph-sinuses iire filled 
with liirge, elongated, tusirorm. and round rrilw, \vhi(.-li are looked 
upon aa spriiig^iig I'rom tbu retLi;nlar epLthelliim, Aiuung them are 
single (1) lyiiipbofyteB. 

fibrin is ileporiitt'd ; tlie blood-vessels of the glands may 
be occluded by fibrinous plugs. 

Cliaracteristic changes occur in the mesenteric and retro- 
peritoneal lymph-glands in typhoidal disease of the intes- 
tines : Typhoid bacilli are found in large, close, aggre- 
gated heaps ill the greatly swollen and softened glands 
(medullary infiltration) ; the blood-vessels are greatly 
dilated and filled with red and white corpuscle,'*; the 
lymph-sinuses are many times wider than normally, the 
follicles correspondingly small and compressed, and at 
times almost unreo^nizable; in the sinuses are found 
numerous, large, protoplasmic cells that often are some- 
what flattened by mutual pressure ; tJieir nuclei are deeply 
stained and gninular, resembling those of the lymplio- 
cytes; frequently a cell contains two or three or more 
nuclei ; in the protoplasm are numerous fat-vacuoles, [As 
shown by Mallory, these cells have marked pliagocytic 
properties, and the vacuoles may be digestive Vacuoles, 
The large cells are often seen to contain red blood-corpus- 
cles, lymphocyt*'-s, etc.] These cells appear to originate 
not from the fixed cells, but from the lymphocytes whose 
cytoplasm has greatly enlarged under the influence of the 
infection. [Undoubtedly the epithelium of the blood- and 
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PATHOLOGIC HISTOLOGY. 



PLATE 16. 

Fio. I.— Hyaline De^neratlon of the Reticulum ofaLympI 
gland In Tuberculosis, x ^90. Aniong tlie lymiihocj'tes are no 
siugle retlculnc fil)er3, wlilch are greatly tbickeiieil and transfurmed ' 
into sliiaiug, bnmugeneous, aonnacleatcd bars |I). 

Fio. II.— Chronic Indurative Lymphadenitis with Destruc* 
tionof the Lymph -sin uses and Follicles In Leukemia, x 180. 
1, Thii^keued uipaiile ; % I.yniphoileuoiil tissue com pressed aa a. resalt 
of the uengroittli ui wavy bundles ot'almrt fibers nf uouuective tissne. 



connective-tissue elements of the reticiiliira. At the 
periphery there is a massing of leukocytes (Baumgarten). 
Tlie center of the nodules undergoes caseation, and the 
confluence of several caseous areas may give rise to casea- 
tion involving whole glands or gland packets — "scrof- 
ula," because bo oft<?n observed in swine (skroplia). In 
the vicinity of the niMlules proliferation of the sinus cpi- 
tlicliuni occurs and dilatation of the spaces ; occasionally, 
caseation takes place in such districte of proliferation 
without tliere having first formed distinct noclules or tuber- 
cles. The cnseou.s necrosis may extend to the ca])sule, 
whence it may extend to the neighborhood, and kad, per- 
chance, to perforation of adjacent hollow organs, snch as 
the trachea, bronchi, and vessels. 



PLATE 17. 
Fiu. I.— Chronic Indurative Lymphadenitis with Destruc- 
tion as a Result of Increase of the Reticulum In Leukemia. 

X 460. (A part of tbe preceding Heetion.) The lympliiR'jtes (1) us 
well aa tbe epitlielioni are greatly diminisbed on netciaDt of U>e enor- 
monaly thiekened reticulum. 

Fio. 11.— Subacute Tuberculosis of a Lymph-gland. X70. 
1, Thiekeutd c.a])3ule ; 2, easeonB centers ol* the taberi'lPi*. At the 
periphery of the gland tlie tuliercles are slill discrete, and between 
tbeiu lies lymphadenoid tisane. In the center of the gUind the 
nodules have fonned larger cooflaeat areas. Nnnierous giant ccUh. 
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THE ORGANS OF CIRCULATION. 53 



THE SPLEEN. 

The histologic structure of the spleen presents certain 
similarities to that of the lymph-glands. The capsule, 
coalesced with the external peritoneal covering, is com- 
posed of rigid, connective-tissue fibers, among which are 
scattered muscular and elastic elements. In the spleen, 
also, the trabeculae give rise to an exceedingly delicate, 
sieve-like, reticular, connective tissue, which is stretched 
across the intertrabecular spaces, and constitutes the 
framework of the splenic parenchyma. The trabeculse 
and tiie reticulum are clothed with large, flat, and peculiar 
crescent-shaped epitiielial cells. The splenic artery enters 
the organ at the hilus, and divides into branches whose 
adventitial sheaths at regular intervals are surrounded 
by oval, nodular accumulations of lymphocytes, called 
splenic follicles or Malpighian bodies. The splenic 
follicles are built up exactly according to the plan of the 
lymphatic follicle, like which they also contain germ- 
inal centers in which lymphocytes are continuously pro- 
duced. 

The arteries rapidly break up into arterial capillaries, 
whi(ih, contrary to those of other organs, do not go over 
into venous capillaries but end in the so-called intermed- 
iate lacunse, which are wide, vascular spaces, bounded by 
perforated, sieve-like walls, which coalesce to form veins. 

The remaining space in the spleen is occupit^d by the 
so-called pulp. This is a place of origin as well as de- 
struction of red blood-corpuscles. In addition to normal 
ervthnxytes the pulp contains also nucleated or em- 
bryonal red corpuscles, lymphocytes, and other cells in- 
closing rcnl blood-discs, and the various stages of trans- 
formation of the blood coloring-matter, and also a varying 
amount of free, granular blood-pigment as well as lymph- 
ocytes, leukocytes, and the epithelial cells situated upon 
the stroma. 



54 PATHOLOGIC mSTOLOQT. 

PLATE 18. 
Fia, I.— Passive Hyperemia of the Spleen. X 360. Pnlp- 

apaces overfilled with red bliioil-corpQseles (1); the enpillaries dIso 
great); dilnted [i), their walls traceable for a short diutanee oulj. 

Fig. II.— Senile Atrophy of the Spleen, x 80, The splenic 
pnlp IB iufiltnited with uameroua tirowuiab tniissi'S of tilooil-pigiticiit 
ajid occnsioual linea of spiDdle-Bhnped cells. The trahuculcE are cud- 
Bidembl; thioned. 



Variations in the blood conttmts of the .spleen aiv ox- 
ceeJingly common and, up to a curtain degree, physiologic. 
Permanent delay of the outflow oi' the hlood i'ram the 
spleen on account of obstruction in the portal circulation 
gives rise to passive congestion of the spleeji. 

The peculiar stnicture of the intermediate lacnnie of 
the spleen and their close relation to the spaces in the pulp 
make it evident that in all congestions of the splenic ves- 
sels cellular elements from the blood pass out into the 
pulp tissue. lu acute jMissive congestion not only are the 
capillaries dilated and filled with red corpn,sele8, but the 
red cells pass into tlie pnlp and press its cells apart, so 
that they appear to have undei^ne diniiuiition ; the 
trabeculie are also pressed together, and the onter layers 
of the follicles infiltrated with red cells. Generally, it is 
extremely difficult, if not impossible, to recognize the walls 
of the .qraaller blood-vessels. Macroscopieally, a spleen 
in this condition is enlarged and of soft consistency, the 
cut surface of the pulp is deep red and swollen, so that 
the follicles and trabecule are covered over. In ])assive 
hyperemia of longer duration reactive changes occur on 
l»art of the walls of the vessels and of the stromal frame- 
work. The trabeculsB and the adventitia of the arterial 
vessels are thickened, and the walls of the smaller vessels 
also become more distinct; frequently, the endothelial 
oei)s are swollen, rounded, or nearly cubic, and project 
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J tlie liiLiu'ii. The reticiilum appears iiicreused mi ue- 
count of the pi-cwnec of fihrillated tissue. There occurs 
coustantly a dejioBitioii uf bloorl-pigmeiit in the I'orm of 
brownish -red, scaly heajw lietweeii the mniiective-tJHSiie 
fibers, and tbe lai^, rounded pnli>-cells also contain pig- 
ment granules. 

Pigmentation occurs, further, in old age and also 
eourw; of severe cachectic diseases, especially curt 
wlien the spleon is usually atrophied. The rctici 
increased and thickened, and connectivc-ti*=ue el 
prcdomiuate. In the adventitial sheutJi of tliu 
and lu the pnlp abundant, brownish, and gr.inulur pig- 
ment occurs in large and small masses, at tirst intracellu- 
lar; lat^r, almost entirely free. In chronic niularia lliere 
is marked pit;mentation of the spleen due to the extensive 
disintegration of the red blood-corpusclea and tlic trans- 
formation of the liemoglobin into a black pigment, sonie- 
times called melanin. Tn tlii« condition llie spleen is 
often thickly bosi't with black masses, at tlie sflme time 
showing the usual i-lianges due to chronic indummation. 

Exogrnous |HLnuciit- al-o occur in the sjileen ; a genii- 
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Infarcts. 

Infarcts in the spleen are frequent, and result from the 
embolic occlusion of arterial branches by fragments of 
thninibi, endocanlial excrescences, etc. The splenic arlerics 
arc end-arteries in Cohnheim's sense — that is, do not inuis- 
t'liiu.we with each other — and consequenlly tlie white or 
anemic infarct is the most frequent. Uetrograde currents 
in the veius and ex tmv a sat ions from the capillaries may, 
however, lead to a fairly uniform and early infiltration 



PLATE 19. 

Fig. I.— Anemic Infarction of the Spleen. X 22. I, Capsnle 
of tile spleen ; 2, uauipletel; ne<rrotic and anaclear center of tlie wedge- 
Bhaped iurarct ; 3, dark peripheral zone, which, uuder the high power, 
BhowB nameroDS aniall itodear I'ragnienta ; the inrnrct h\a receded 
Bomewhat from the aurruuiidlng tissue, and ia heitig eucapHulated by 
fibrous tissae (4). 

Fia. II.— Hemorrh^c Infarct of the Spleen. 1, Normal 
zone ; 3, the ioTarcled area ; the Bpleen-tissue is here necrotic, and the 
□Dclei do not hike tile staiu. The area is filled throughoat with red 
blood-corpUBcles ; 3, trausverse aeclious of blood-vessela ; their walls 
are necrotic. 



with rwi blood-corpuscles of the infartrt, wliicli then h&- 
comea red or heraorrJiagic. lu the subsequent stages the 
anemic infarcts nearly always present a hemorrhagic 
border, due to hemorrhages into tlie vicinity. 

Splenic infarcts constantly have a wedge-shaped or 
pyramidal form, the base corresponding to the capsule and 
the apex pointing toward the liilus. A fresh anemic in- 
farct is a yellowish- white area that projects above the 
level of the healthy tissue, than which it is of greater 
consistency. Microscopically, the necrosis, as shown by , 
the absence of nuclear stain, is sharply defined from the 
healthy tissue. The follicles are still recognizable in the 
infarct, being somewhat darker in color, without, however, 
presenting any nuclear structure. These appearances are 
soon changed. On account of the loss of fluids the 
c and necrotic area shrinks and appears more or less 
' ; simultaneously, numerous leukocytes accumu- 
late about the necrotic area, into which they gradually 
wander ; in stained preparations the leukocytic accumular 
tion appears as a dark ring. In the mean time prolifera- 
tion of the preexisting connective tissue about the infarct 
gives rise to a capsule, which surrounds the dead tissue on 
all sides and cuts into it. The connective-tissue fibers are 
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I at first short, mixed with lar^, spiudle-sliaped, and 
roimded cells, and they run parallel with the margins of 
the neurotic zone ; for a long time thej inelose in their 
meshes long rows of lymphocytes; freqiiently, pigment 
is present as a result of the hemorrhage about the mai-- 
I gin of tlie infarct. While the connective-tissue capsule 
pincreases in thickness, becoming more and more fibrous, 
[ the inclosed necrotic area dwindles and shrinks and con- 
I nective-tissiie processes pass into its substance. Ulti- 
' mately, there remains a hanl, contracted scar, in the center 
of which there may be found a caseocaleareoas or calca- 
reous remnant of the infarct. 

Multiple embolic scars are frequently observed. Id 
the case of the hemorrhagic infiirct it is to be noted, in 
addition, that the red corpuscles on disintegration give 
rise to pigment masses, remains of which are long to be 
seen in the scar. 

Micro-organisms, when present in the blood in lar^ 
numbers, as may be the case in malignant endocarditis, 
are filtered especially out by the spleen, whose vessels are 
not rarely closed up by heaps or emboli of microbes. The 
eifects of such emboli are mechanical aud inflammatory : 
the arterial closure produces an anemic necrosis, while t\\% 
bacteria rapidly swarm through the arterial wall and in- 
duce a circumscribed, purulent inflammation, which may 
I -end in an embolic abscess. Occasionally, purulent foci 
reach the capsule of the spleen and the peritoneum, and 
acute purulent [jcritonitis may develop in consequence of 
the rupture of an absi^ss into the peritoneal cavity. 



Acute Splenic Tumor. 

By virtue of its peculiarly constructed, wide blood- 
paces, the spleen oonstitutia a sponge-like filter, and 
in consequence it becomes extensively involved in all 
inflammatory processes in which micro\i«!i^, q^ 'itfsa TjiKi- 
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PLATE 30. 
Acute Hyperplastic Splenic Tumor. A tens^, fiesli 
1(1 sichle-Bhaped 



FiQ. I. 
preparation. V 'JSM.^ There 

cells (epithelial), some «>utuiLiiiig two uuciri (1); aXmi lymphoeytt 
(3J, ienkutvtes {'A), ntiil ri'il bliHHl curpufiL:]es (4). 

Fiu. It— Acute Hyperplastic Splenic Tumor In Sepsis (In- 
fectious Splenic Tumorj. Enilwlileil section. ■ ■.MM. Tlie tuiiut 
elemeuls are Bocn as in the previmiH wclioii. Tlie epitlielinm sppeiin 
now as long, spiuille-8h:if«.ili'ells (Ij, ur uliortemheii cut obliquely (9), 

Fio. III.— Chronic Splenic Tumor Ending In Induration; 
from Leukemic Spleen in Chronic Leukemia, x '250. Betica- 
luni greatly tbickenetl ; poorly cellular, fibrillar 
taking the plitce or the richly cellular pulp. In the 
the remains or the pulp, epithelial cells, lymphocyti-M, and red blooit- 
corpuscles are present. At 1 there is a deposit ul" amorplious masses 
of bhxHl -pigment. 

ducts, enter the circulat'iDg blood, just as the lytiijihatic 
glands constitute a filtering apparatus for the lymph- 
streaiD. The enlurgetnent of the spleen under sueh cir- 
cunisbinces de])en<l» on an increased amount uf blood in 
the capillaries, — es]>ecially the venous, — the exit of red 
blood-diws into the spaces of the pulp, the swelling and 
increase of the eells of the pnip, and on an importation of 
new ci^lls (acute hypevpla-stic splenic tumor or swelling). 
General septic processes are usually accompanied with a, 
marked inci-eaae in the volume of the spleen. A fresh 
smear pre]iaration of the soft, swollen pidp of a splenic 
tumor of this hind will be found to contain numerous red 
corpuscles ; largo, round, granular, mononuclear cells, 
which otleu contain whole erj-throcytes or fragments of 
such ; also leukocytes with i.>eculiar and horseshoe-shaped 
imclei ; and es|)etial]y noteworthy are numerous large, 
sickle- and ereaoent-shaped cells drawn out into two fi 
()rocesses. Corresponding to tlie site of the nucleus 
0e jj/vtoplasmjc body is swollen, and often such ceils 
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60 PATHOLOGIC HISTOLOGY, 

PLATE 21. 

Fio. I.— Diffuse Amyloid Degeneration of the Spleen (Bacon 
Spleen). X 250. The process has as yet Dot advanced very far. The 
walls of all the blood-vessels are uniformly thickened, and the capil- 
lary and pulp-spaces narrowed. 1, Transverse section of a small 
artery with a greatly thickened and amyloid wall ; at the i)eriphery 
are still seen a few moscle nuclei ; 2, oblique section of a similar 
vessel ; 3, longitudinal section of a small artery ; 4, capillaries. 

Fig. II. — Advanced EHffuse Amyloid Degeneration of the 
Spleen (Bacon Spleen). Spontaneous amyloidosis in a woman, age 
eighty. X "70. Almost complete destruction of the pulp. The amy- 
loid bands (1) are not confined to the blood-vessels, but the reticulum 
is also uniformly affected. The pulp-cells are largely destroyed. The 
remaining cells are the epithelium of the capillaries and a small num- 
ber of lymphocytes. At 2 there are remains of an atrophied Malpig- 
hian corpuscle. 

changed into a densely fibrillated tissue, which is distin- 
guished with difficulty from the trabeeulae. The lym- 
phatic cells are crowded out, and the capillary spaces are 
narrowed and contain but few blood-corpuscles. The 
follicles are small and widely separated, containing but few 
lymphocytes. Brownish blood-])igment is found quite con- 
stantly between the ccmnective-tissue fibers. A s])leen like 
this is naturally htu'd, firm, pale in color, and dry ; often 
the pigment gives the tissue a distinctly brownish tinge. 



PLATE 22. 

Fig. I.— Amyloid Degeneration of the Spleen (Sago Spleen). 

X24. 1, An amyloid follicle, in which are seen only a few nuclei ; 
the blood-vessels, in transverse section, have also undergone amyloid 
degeneration ; 2, (•oinpressed pulp-spaces ; 3, trabecular. 

Fig. II. — Amyloid Degeneration of the Spleen (Sago 
Spleen). X260- ^^ Follicle that has undergone amyloid degenera- 
tion, only few islands of cells remaining ; 2, transverse sections of 
^€>od- vessels with broad, glistening (amyloid) walls ; 3, normal pulp. 
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Defeneration. 

I Amyloid degeneration of tlie spleen is frequent ; usu- 
ifly, it ot^curs in connection with amyIoi<lo^'is of other 
organs, snch as the kidney, liver, and intestine ; rarely, 
tlio ehange is confined to tlie spleen. As elsewiiere, the 
change begins in the walls of the smaller arteries ; later, 
the eapillarj' walls are involved, and then the other struc- 
tures. It is quite peculiar that in the spleen amyloid 
degeneration occurs in two maeroscopically different forms, 
according to the localization of the process. The degen- 
eration is either diffuse, when it leads to a uniform in- 
crease in the size and the consistence of the spleen, which 
has a characteristic, lardaccous, and glistening appearance, 
or it is confined to the Malpighian bodies, which are 
greatly enlarged, glistening, and prominent, appearing ou 
the cut surface as swollen grains of sago (sago spleen). 
In the former instance the early stages show characteristic 
changes : the arterial walls are greatly thickened and ap- 
pear as homogeueouB, glistening rings surroinided by the 
cells of the adventitia. Oblique sections of such vessels 
appear as solid pieces of amyloid substance. The capil- 
laries are unusually plain and sharply outlined, forming 
uniformly colored bands, or ribbons, when stained with 
diffiisely staining auilin dyes. In the early stages the 
epithelium is still present, but this is soon lost here and 
there. The spaces of the pulj) become smaller, and the 
number of cells is reduced ; soon the degeneration spreads 
to the reticulum, whose fibers become broader and finally 
coalesce in places ; the reticular spaces beci>me lined with 
flat and spindle-shaped cells, and the amount of blood 
present is reduced ; the follicles also become smaller, but 
remnants persist into the latest stages. 

Siigo spleen is different ; in this case the dq^neration 
begins in the arteries, which bore their way through the 
follicles (the so-oalled arterise penicillatffl) ; their wall 
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PLATE 23. 

Fig. I.— Spleen in Acute Leukemia. X300. The pulp is 
loaded with mononuclear, small round cells (lymphocytes), and larger 
cells (myelocytes). 1, Capillary epithelium. 

Fig. II.— Staphylococcal Embolism of the Spleen in Pyemia. 

X 70. Two follicles are seen in the field with their arteries in trans- 
verse section, filled with colonies or clumps of cocci (stained by Gram's 
method) (1); between the follicles is the pulp (4); at 2 a clear zone is 
seen surrounding blood-vessels in transverse section. The follicular 
tissue consists largely of lymphocytes. The thickened, darker, outer 
zone is due to the presence of large numbers of leukocytes (pus-cells) 
— early stages of the embolic abscess. 

becomes broadened, and the media is changed into abroad, 
glistening band. The degeneration next extends to the 
adjacent strnctures, being at first limited to the follicles, 
the lym])hoid cells of which rapidly disappear, their place 
being taken by a homogeneous material, which evidently 
arises from the follicular reticulum. Viewed under 
higher magnification, the follicles show coalescing cords, 
which still inclose small groups of lymphoid cells, while 
the degenerated vascular walls remain clearly defined. 
Gradually, the follicles become larger and larger, and 
crowd out the intervening pulp and capillaries, but in 
pure forms of sago si)leen the generally homogeneous and 
glistening appearan(^e of the pulp is not i)roduced. Occa- 
sionally, however, the two forms are combined, the amy- 
loid change taking place in the follicles as well as in the 
pulp. 

The histologic changes in the spleen in leukemia and 
pseudoleukemia are quite characteristic. These two dis- 
eases differ in this resj>ect, that in acute leukemia the pro- 
portion between the red and white blood-corpuscles changes 
greatly in favor of the leukocytes, while in pseudoleuke- 
mia there is no such marked increase of the leukocytes, 
the swelling of the lymphatic organs being, however, 
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similar to that in leukemia. In both diseases the volume 
of the spleen increases to many times above the normal. 
Acute and chronic changes are recognizable. In the first 
the spaces in the pulp and the capillaries are widened and 
filled with mononuclear cells, while the red corpuscles fall 
into the background and the epithelial cells are only occa- 
sionally visible. The Malpighian bodies are greatly hyper- 
plastic, and their limits from the surrounding tissue indis- 
tinct. At times the follicles only are enlarged, being 
readily distinguishable from the darker pulp as grayish- 
white nodules. In the pure, splenic form of leukemia 
the small, mononuclear lymphocytes principally predomi- 
nate. In addition may occur large colorless cells with 
oval or round nuclei and a granular, eosinophilic proto- 
plasm ; such cells are found especially in the so-called 
myelogenic leukemia. 

Later, the lymphatic hyj>erplasia of the spleen dis- 
appears ; frequently, larger areas undergo a uniform necro- 
sis, such as is seen in infarcts. There develops a thick- 
ened stroma, the reticulum becomes fibril lated, as in the 
chronic infectious swellings of the spleen, and brownish 
blood-pigment accumulates about the follicles ; finally, the 
spaces in the pulp become obliterated on account of the 
increasing amount of connective-tissue formation ; only 
the narrowed capillaries persist. The consistency of the 
spleen is greatly increased, being often almost wooden. 

Tubercles in the spleen are frequently encountered in 
general miliary tuberculosis. The nodules occur thickly 
in the pulp underneath the capsule, the follicles generally 
remaining intact. Larger, conglomerate tubercles in the 
spleen are observed frequently in children, as well as in 
many animals, especially s\vine, guinea-pigs, and monkeys. 
The histologic structure of the tubercles is the same as that 
of other organs. 
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PLATE H. 

Fiu. I.— Tuberculosis of the Spleen. > 9a. Two tubemlcB - 
are seen situiit«d beucnth the uipaale : 1, Thickened ftbruiu; ca|isule ; 
% trubeuiila: ; 3, uistiut^d centers uf the tubercles ; 4, giant cells. 

FtQ. II.— Central Portion of a Spleen-follicle in Diphtheria. 
X'745. There uTi! seen Diiraeroiia, lai^-e, pulygooal cells with reete- 
ular, swollen iiac]ei(l), some are filled with smiili, dark, □nclear 
fragments (3), also free chroinHtin granulea (3). 

THE BONE-MARROW. 

Ill the a<lult the boiie-m arrow is tht principal seat 
of production of red corpuscles. The shafts and the dis- 
tal epiphyses of the long bones contain the yellow, fatty 
marrow ; all other bones, the red marrow. The red 
marrow consists of an extremely fine reticulum, in which 
the cellular elements and the vessels are sicepended. 
Here are found, first of all, the so-called myelocytes, or 
marrow-cells, which are ameboid cells of the type of lym- 
phocytes, but with larger, though less chromatic, nuclei ; 
lympliocytcB, such as are found in the blood ; large proto- 
plasmic cells with regularly fragmented, tubulated nuclei, 
or many nuclei, — the giant cells of the marrow, or mye- 

PLATE 25. 

Fro. I.— Bone -morrow from tlie Dlaphysls of the Humerus 
in Pernicious Anemia. X 530. The normal fat of the marrow hss 
almost disappeared. At ] only a few fat-cells or fat-vacnoles are seen; 
the number of cells in the marrow is greatlj' increased ; 2, white nuir- 
row-cells, myelocytes ; 3, the same with several nuclei ; 4, nnclwrted, 
red blood-corpuscles; 15, cells containing red blood-eorpnacles ; fl, 
eosiniipliilic cell.f ; betweeu the ceils a fine fibrillar reticulum. 

Fici. II. — Bone-marrow in Acute Leukemia from the Dl- 
aphysls of the Femur. X 640. The fat of the marrow has disap- 
peared here also. 1, Erythrocytes; 2, myelocytes, greiitly increaaed 
in nnmber ; 3, lynipbocytes ; between the cells is the reticnlum. 
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iplases ; nucleated red lilixKl-ctils, tlie foRTtin 
erythrocytes ; rounded cells, whose pn»topluf 
tains hemoglobin, the nuclei btiing small and dense ; 
eosinophile cells and red hlood-corpusclea. 

The venous iMpillariea of the bone-marrow are wide, 
and have sieve-Uke openings in the wulls, like tlie splenic 
lacunse. 

The yellow marrow consists only of connective tissue 
■jxod fat ; it develops by fatty changes in the red marrow 
□ postfetal life. 

The so-called gelatinous marrow is fouud in emaciated 
tnd cachectic individuals, and is the result of fat atrophy 
1 the yellow marrow. 
Focal necrosis of the Ixme-marrow occurs ai certain in- 
ctious diseases, especially in variola, typhus, and typhoid 
ver. 

The bone-raarrow presents quite a characteristic ap- 
urance in those diseases that produce changes in the 
serum aud the cells of the blood, sucli as pernicious 
I and leukemia. In pernicious anemia the yellow 
marrow of the long bones ehanges to red marrow, which 
iontains all the elements normally found in this sort of 
, such as marrow-cells, giant cells, eosinophilouB 
Pflelta, and nucleated red corpuscles. The last, as well as 
no n nucleated, red corputicles, may assume a remarkably 
large size {macroeiythrocytes, Elirlich) ; some may contain 
two or more small, dense nuclei. In addition, there are 
usually fouud numerous cells containing blood-corpuscles j 
these cells are presumably marrow-cells, filled witli red 
blood-corpuscles, which have undergone disintegration and 
have been taken up by the phagocytic cells. The fat-tissue 
is usually reduced to a minimum. 

In leukemia yellow marrow is also commonly changed 
Ito grayish-red or red ; in the most advanced stages it 
■ becomes soft and purifonn, as in the myelt^nic form of 
\ leukemia, iu which this change in the marrow is regarded 



66 PATHOLOGIC HISTOLOGY. 

as a primary condition. The reticulum contains marrow- 
cells in large numbers — that is, large, round cells with a 
narrow, protoplasmic ring and large, lightly stained, 
round or oval nuclei, from which the smaller and dark 
nuclei of the lymphocytes are sharply differentiated. In 
this form the blood is also loaded with myelocytes. The 
fat-tissue may be crowded out completely. 

The infectious processes in the bone-marrow, as sup- 
purative and tuberculous osteomyelitis, are considered in 
connection with diseases of the bones. 




II. RESPIRATORY ORGANS. 



THE NOSE. 



The mucous membraDG of the oose is lined with a 
single layer of ciliated epithelium, except in that part of 
its cavity known as die auricle, which is covered by 
stratified, flat epithelium. Under the epitlielial covering 
ia a stratum proprium, richly infiltrated with leukocytes, 
nThe epitlieltiuu of the oliactory region carries tlie 8x>^cial 
plfactory cells, — peculiarly transformed ganglion cells, — 
which communicate with the olfactory lobes liy means of 
lerve-fibers tliat originate at the Iwise of the ccHb. The 

■ Btratum proprium also contains alveolar glands. Tlie 
I loose submucous tissue supports a well-developed plexus 
I'Vf veins. 

One of the most frequent pathologic processes in the 

lasal mucous membrane is the so-ealled nasal catarrh, or 

wryza. Histologically, this is cliaracterized by great hy- 

Iperemiit, edema, and increased secretion of the glands, so 

■ that many of their cells are converted into goblet cells, 
BCroblct cells also appear among the ciliated surface cells. 

■ The leukocytes of the stratum proprium are increased ; 
ithey jienetrate the epitheliuui and become mixed with the 
■secretion, which, in proportion to the number of cells, 
^assumes a more or less well-marked purulent character. 

Bsquamated epithelial cells also become mixed with the 

jcretion, which, furthermore, contains bacteria among 

which diplocoed and Friedlander's pneumobactllus pre- 

1ominat« ; staphylocowi are also met witli. 
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Should the cabirrh become chronic under the influence 
of long-continued, injurious agencies, then the mucous 
membrane becomes thicker than normal on acconnt of the 
extensive development of the veins and of the increase of 
tissue in the stratum proprium. The stroma of the mu- 
cous membrane is infiltrated with young connective tissue 
and round cells, and the glands arc enlarged and greatly 
convoluted. In the latter stages it is common tu find an 
atrophy of the whole mucous membrane. The glands 
shrink and disappear ; the vessels show a marked thick- 
ening of their walls with naiTowiug of the lumen, which 
may become wholly closed. The mucous membrane 
becomes dry, the epithelium falls off or is much atrophied, 
the cells in the stratum proprium and the submucosa 
disappear, and a thin layer of stiff connective tissue 
develops. Such atrophic changes are generally found in 
connection with processes that are designated as ozena ; 
ulcers in the altered mucous membrane arc also occasiou- 
ally found. 

Chronic catarrh of the nasal mucous membrane is 
not infrequently associated with the development of cir- 
cumscribed and, later, pedunculated swellings or polypi, 
the structure of which resembles that of the mucosa ; the 
stroma is fibrous connective tissue, which is more or less 
swollen by virtue of an accumulation of edematous fluid in 
its meshes ; at times this may give it a typical myxomatous 
appearance, especially when the fluid contains mucinous 
substances ; the nuclei become spindle-shaped, and when 
the cell-body can be demonstrated, it is found to present 
numerous radiating processes. In addition, the spaces of the 
tissue contain numerous round cells, of the type of Ij-inph- 
ocytes, which are found especially numerous in the vicin- 
ity of the vessels, and also some polymorphonuclear leuko- 
cytes. The glands of the normal mucous membrane are 
found also in the polypiid outgrowth ; uot infrequently, the 
ids show an extraordinary development, and when their 
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[■ducts are closed or narrowed, cystic dilatations result, wlucli 

■ may become so lai^e and so numerous tlmt tliey constitute 
Btiie principal mass of the polyp (cystic polj'p). The sur- 

■ face of these new formations are covered with cylindric 
I epithelium — at least, in their eiirlier stages ; later, tiie 

■ epithelium may liecome much reduced or even wholly de- 
l-stroyed. On the whole, these polyps are best regarded 
I as fibromata, which, when edematous, approach the type 
[ of rayxomata. The word jwlyp does not convey any idea 
I of the histologic structure of the gi-owth ; it refers only 
I to the gross form — i. e., a pedunculated growth, no matter 
I whether it is a fibroma, sarcoma, or epithelioma. 

Infectious processes, such as tuberculosis, syphilis, and 
I'glanders, are met with in the nasivl mucous membrane. 
The tubereulous and syphilitic lesions differ in no way 
■from the same processes as they occur in other mucous 
■membranes ; and the nodules of glanders, which may de- 
I velop upon the nasal lining of man and animals, are also 
^composed of cpitliclioid cells— derived from the fixed cells 
I • — and lymphocytes and leukocytes. Central necrosis 
I occurs early, and may lead to perforation of the free sur- 
I feco and the formation of sinuous ulcers. 

Diphtheria of the nose, which is not so infrequent, pre- 
I ecnts no histologic pecidiarities, and further reference is 
J made to what is said conceriiiug ili2>htheria of the larj-ux, 
Itmchea, and the pharynx. 



LARYNX, TRACHEA, AND BRONCHI. 

The larynx, trachea, aud bronchi are covered by a mu- 
I ecus membrane lined with ciiiat^il cells. Each epithelial 
I'Cell passes through the entire thickness of the epithelial 
Icovering, but on account of mutual pressure the form may 
ibe varying, such as conic and spindle-sliajwd. The 
nuclei are situated at the broadest part of the cell, and, 
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glands ; 'A, intiltraUtl snb- I 
surface, composed of fibrin 1 



Fra. I.— Diphtheria of the Trachea. (Bird's-eye 
1 , Cartiinge of the trachea ; S, 
mucosa ; 4, false iiiemhraDe oil I 
and necrotic elenienb^. 

Fio. 11. —Diphtheria Of the Trachea. X130. Weigert's flhria J 
Htaiii. I, Iiifiltnited tissue of the tunii» propria ; 3, fibrin leyer, cor- 
eriog the largely Decrotic mucous memliraiie ; 3, Tematna of epithe- 
lium ; 4, peripheral layer of the diphtheric psendomembmiie, consists 
ing of nuclear fragmeote mid leuliocytes ; 5, uuuuncleated necrotic 



coosequeutly, tliey occur at varyiug levels, so that at first 
glaucG the impression ia given of several layers of cells. 
The thread-like, basal processes of the cells end in a J 
dense, homogeneous basement membrane. Normally, j 
there are fouud iu the epithelium a large number of gob-J 
let cells whose protoplasm is the seat of mucoid change. T 
In the larjns, however, the most exposed parts, the partc^ 
subjected to the moat movement, are supplied with a morel 
substantial and more protective covering — namely, stratikj 
fied, squamous epithelium ; situated upon tlie iMsal layer! 
of cylindric cells is the stratnm Malpighii with its chap-J 
acteristic prickle cells. The parts thus covered are t 
free mai^ins of the epiglottis, a part of its upper ant 
lower Burfacos, thereon between the arytenoid cartilages^l 
and the vocal cords. Under the basement membraoea 
lies a stratum proprium compose<l of fibrillated connec 
tive tissue, elastic elements, and blood-vessels ; scatter© , 
throughout are numerous lymphocytes. In some pointaS 
of the larynx and trachea the accimiulatioii of lymplKhV 
cytes becomes more dense, a true lymphadenoid tissue I 
being formed ; and at times complete lymph-foUicIeftl 
result (posterior surface of epiglottis). The stratum! 
proprium of the true vocal cords is, for the most part^:! 
composed of stift^ parallel, elastic fibers. The glandg 
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9 tlic subniiicosa and in the deeper layers of the stratum 
roprium belong to tlie eotiipouud, alveolar, mucous glands, 
"he cells, which produce mucus, are cubic or goblet- or 
alloon-shaped. The gland ducts are liued with cylin- 
■dric epithelium, which may be provided with cilia for a 
distance into the duct. There are no glands at all in the 
true cords. The submucosa of the larynx is separat£d 
from the cartilage by muscular tissue ; in the trachea and 
larger bronchi a small amount of fat and of connective 
tissue separates tlie submucosa from the iutenial perichon- 
drium. . The cartilage is hyaline except in the epiglottis, 
the cartilages of Santorini and of Wrisbei^, which are 
composed of elastic or reticular cartilage. The external 
surface of all the cartilages is covered by fibrous, ex- 
ternal perichondrium. 

As in the nose, sunple catarrh is the most frequent form 
of inflammation in the larynx. In the acute form there 
are diffuse swelling and redness of the mucous membrane. 
The vessels are distended, and frequently small hemor- 
rhages are observed. The stratum propriura of the 
mucosa, us well as the submucosa, are more or less 
crowded witli lenkoeytes, which infiltrate the epitlielium 
also and appear in tlie secretion. Small losses of substance 
frequently apiwar in the epithelial lining. The mucous 
glands are swollen and in a condition of hypersecretion ; 
numerous goblet cells appear am<mg the oyliudric cells of 
the lining. 

In the course of the infections dise^ises, especially 
typhoid fever, nuraeniiis bacteria, princi|tally staphylococci 
luiil streptooM'ci, lodge U]w>n the loosened epithelium, 
which they pnihably also penetrate. The collection of 
leukocytes in the mucous membrane increases greatly ; 
the superficial parts of the infiltrated area may become 
necrotic, and on l>eing cast off ulcers form whose walls and 
floors are formed by the pus-cells. In the vicinity the 
epithelia appear witliout nuclei, and are oflen occupied by 
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PLATE 27. 



Fig. I.— Ulcer of the Larynx in Typhoid Fever. X 35. 1, 

The epithelinni stilt present around tlie bonier ol' the alcer (stratified 
sqimmonB epithelium, vociil cord) ; 3, e|)itheliniii rnlliug off toward 
floor of the aloer, over whicli it ia completely neorotie ; 3, bueterinl 
niaBses ; 4, tanica propria of the mnraiBa infiltrated with lenkocytes ; 
6, aeutiona of blood-vessels ; 6, mntxma glands ; 7, transTerge sectiim 
of striated mnscle-fibers. 

Fio. II.— Pachydermia Laryn^. x 80. 1, Cylindric epithe- 
linni ; 2, area of transition into (3] stistified squamous epitbelinm ; 
4, papillary body ; 5, dilated blood-vessels of tanica propria ; 6, 



heaps of coc<;i. Siiiiikr ulcerations occur in the larynx in 
variola. 

In chronic catarrh the entire mucous membrane is 
thicker than normal, due to infiltration of round cells, 
which occur chiefly in small masses, and to the increase of 
the fixed connective-tissue elements of the stratum pro- 
prium. The mucous glands are enlarged, frequently their 
ducta are plugged hy secretions, when tlie overlying epi- 
thelium is liable to he pushed forwani a little so that the 
surface of the mucous membrane appears granular (granu- 
lar laryngitis). 

In chronic catarrh of the larynx the epitheliid covering 
\B the seat of the most important changes. Where etrati- 
fied squamous epithelium is present (mai^ns of epiglottis, 
interarytenoid n^on, mai^ins of vocal cords), the layers 
become increased in number, and in the superficial ones 
hornification is likely to occur. Squamous epithelium may 
also appear in places normally covered by cylindric cells 
but which have fallen off; such islands of flat cells may 
coalesce to form larger areas, which may lie recognized 
inacroseo|iically as whitish, usually definitely eirciun- 
scribed thickenings of tlie mucous membrane, known as 
pachydermia laryngis (Virchow). Underneath the epi- 
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thelium a papillary body may form, the vascular papillse 
at times growing in length so that warty excrescences, 
irregular thickenings, and branching polypoid outgrowths 
are produced. A large part of the so-called laryngeal 
polypi owe their development to such chronic catarrhal 
conditions. 

In children croupous and diphtheric inflanmiations of 
the upper air-passages are frequent. The characteristic 
feature of such processes is the formation of fibrinous 
membranes associated with necrosis of the mucosa. AVhen 
the membrane is easily removable and only the sui>eriicial 
layers of the mucosa undergo necrosis, the term croup is 
usually applied ; but when the fibrinous membrane extends 
into the tissue of the nuicosa because the necrosis involves 
the deeper layers of the mucous membrane, then the con- 
dition is anatomically a true diphtlieric inflammation, no 
matter whether caused by Loffler's bacillus or by strepto- 
cocci, or by chemic agents. 

In both cases the fibrinous membrane presents a retic- 
ular structure. Between the fibrinous threads lie leu- 
kocytes and desquamated, more or h^ss necrotic, cells. 
In croup tliis layer of fibrin simply covers the mucous 
membrane, which retains its normal structure though 
usually thickly infiltrated with leukocytes ; the su])erfi- 
cial epithelium is the only part that undergoes necrosis, 
but after the separation of the false membrane ]>erfect 
regeneration of the epithelium usually tak(\s plac(\ In 
diphtheria, on the other hand, the ]>r(HMi)itation of fibrin 
extends into the deeper lay(»rs of the stratum ])r()])rium, 
which thereby lose their distinctness and become* ne- 
crotic. Between the la vers of fibrin are seen the anu- 
clear scales of the dead epithelium. Th(* gland ducts are 
usually covered by membrane, so that the secret i(m ac- 
cumulates in the glands, which may also fall victims to 
necrosis. At the border of the necrotic tissue is found a 
wall of leukocytes of considerable thickness, which cir- 
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PLATE 28. 



Fio. I.— Tuberculosis of the Larynx. X le. The epitbeliam 

is completely destroyed and is abseiit at many places. The jiee SDt- 
tace is formed by the floor of the tulierculiius ulcer, which Tesnlted 
from the growth of tubercles in the sabmncusa, unU the tauica propria 
of the mncosa, and npward extension, the tubercles coalescing and 
breaking throtigh the epithelial lining. At times the caseous centera 
of the tttliercles, anil at times their riclily cellular peripheries, are seen 
on the free border of the ulcer. 1, Deep-seated tubercle iu submn- 
cosa ; 3, renuiins of mucous glands ; 'S, curtilage. 

Fio. II,— Tuberculosis of a Large-sized Bronchus. X 5<- 
Epitlielinm entirely disappeared. 1, Cartiluge ; 2, inucoiu glands, the 
interstitial tissue of which is greatly infiltrated ; S, tuliercle, with 
beginning caseation of the center and numerous ginnt cells ; 4, greatly 
distended blood-vessels, reaching to the surface of the ulcer. 



cumscribes the area doomed to mortification. The sepa- 
ration of the dead tissue, infiltrated with fibrin, leaves a 
deep defect, — the diphtheric ulcer, — wliieh iu healiug 
often gives rise to extensive cicatricial deformation of tlie 
mucous membrane ; usually, the mucous glands are per- 
manently lost in such areas. 

Tuberculosis of the larynx is frequently aasociated with 
pulmonary tuberculosis, to which it is usually secondary ; 
a primary laryngeal tuberculosis is much more rare. The 
macroscopic appearances and the hist«log;ic characteristics 
vary greatly. In the early stales are foimd small, sub- 
epithelial, more rarely suhmHcous, nodnlea, which are 
composed of round and epithelioid cells, and frequently lift 
up the epithelium. With increasing growth the central 
necrosis, which is quite constant, also increases, several 
neighboring areas may coalesce, or solitary nodules increase 
and break through the superficial epithelium and dis- 
charge the caseous and necrotic material in the center ; 
thus arise sinuous ulcerations with overhanging margin.^. 
Simultaneously, the caaeating infiltrations may extend 
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I downward and involve the perichondrium, which is de- 
I Btroyed, so diat the cartilage is laid bare (tuberuulous 
I perichondritis), and eventually lai^r and smaller ne- 
I erotic pieces may be exfoliated. 

In addition to this common form of ulcerative tuber- 
culosis of the larynx other varieties also occur that 
' oftenest are recognized as tuberculosis only by the raicro- 
ecopic examination ; in these varieties distinct nodules 
and ulcers may not be formed, but lai^e, often extensive, 
polypoid excrescences, composed of a diffuse, tuberculous, 
granulation tissue with epithelioid and giant cells. Dis- 
L integration and ulceration frequently appear late in this 
I BO-called polypoid, laryngeal tuberculosis. 

Like tuberculosis, syphilis of the larynx may cause 
I granulomatous areas, which disintegrate and form ulcers 
I n — gummatous laryngitis ; extensive necrosis of the laryn- 
I geal wall may result, and especially of the epiglottis, 
1 leading to sequestration of large portions. Healing and 
I' cicatrization of syphilitic defects frequently lead to exten- 
Isive connective-tis.siie formations, followed by contractions 
E and narrowing of the larynx and trachea. 

Leprosy and glanders produce laryngeal nodules and 
Inlcers, whose true nature is recognized by microscopic 
KiexamiDation and the demonstration of the specific mi- 



TRACtlEA, BRONCHI. 

The diseases of the trachea and larger bronchi are 
^histologically similar to those of the larj'ox. The dis- 
s of the smaller and smallest bronchi are to be studied 
liD connection with the surrounding lung tissue. 

Acute tracheal and bronchial catarrh manifest them- 
_ elves by desquamation of the epithelial cells, enlargement 
*f the mucous glands, marked vascular injection, and more 
Rir lees leukocytic infiltration of the epithelium and stra- 
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PLATE 39. 

Fia. I.— Ectasia of a Small Bronchus. XIO. 1, InegnlHlr 

dilated lumen ; the epitlielium, the wbole or the niucoMi, (md a large 
part of the sabmncosa have disiippeoied ; ut 2 a smuU portion of car- 
tilage is still present ; the nail is gieatlj InJiltmtHd titth ronud cells, 
and penetiuted throughout with Dnuierons blood-vessets filled with 
blood (3). Extemnll;, a dense, fibrillar, counectlve tisane is smd in- 
filtrated with dust. 

Fig. 11.— Bronchiectatic Wall. X 127. (Part of the fotegoirR 
section.) 1, Lniiien ; 2, cartilage; lacnna; iu eurtilage, dilated and 
filled with leakoc;tes ; 4, dilated btood-veaaels, filled with blood. 



turn proprium. When tlie catarrli becomes chronic, tlicii 
tlie swelling of tlie mucous nienil>raiie may jxTsist ; but in 
the later stages the opposite may occur — uamely, atro])hy. 
The (lesqiiamateil epithelium is not replaced, the stratum 
proprium and the siibmucosa become thin, deficient in eel 1m, 
stiff, anil fibrous ; the glands slirink and in part dii^p- 
pear, Macroscopically, the mucous membrane is pale, 
thin, adherent to the cartilages, and traversed by occa- 
sional prominent bands. Frequently, the chronic infiam- 
mation is not confined to the bronchial mucosa but spreads 
to the subjacent structures. The Bubmucous and muscu- 
lar vessels, and the vessels in the connective tissue outside 
the cartilages are dilated and filled and surrounded by 
leukocytes and lymphocytes. The elastic and muscular 
elements are pressed apart ; the leukocytes may penetrate 
through the perichondrium into the cartilage, the ground 
substance of which becomes eroded and absorbeil. Finally, 
the cartilaginous spaces are opened and filled with pus- 
cells and the cartilage cells are destroyed (peribronchitis). 
(Plate 29, Figs. I and II.) By these processes and 
through the edema that accompanies the inflatuniatory 
hyperemia, the whole wall becomes sofitened and may 
give way. If there occurs a hindrance to the outflow of 
the secretion, or if there is present a strong, positive 
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pressure in the bronchial lumen, as in the case of severe 
coughing, larger or smaller areas of permanent dilatation 
may result (bronchiectasis). 

Oftentimes the mucous membrane of such dilatations is 
wholly destroyed, and the lumen is bounded by a greatly 
infiltrated, richly vascular, connective tissue, the vessels of 
which are thin walled and dilated ; the continuity of the 
muscle layer is lost, and of the cartilage also, so that 
there is found only cartilaginous rudiments or islands. 
In the later stages the connective tissue becomes acellular 
and avascular, and, finally, the irregularly dilated lumen 
is surrounded by cicatricial connective tissue. 



LUNGS. 

As they become smaller and smaller, the branching, 
arborescent bronchioles lose altogether the cartilage and 
the mucous glands in their walls ; the cylindric, ciliated 
epithelium diminishes in length, becomes polyhedral and 
granular, while below the epithelium lies a thin stratum 
proprium and a circular layer of smooth muscle-fibers, 
and internally a layer of loose vascular connective tissue 
with numerous elastic fibers. 

In this manner are formed the respiratory or terminal 
bronchioles. Each continues as a short, tubular struc- 
ture, the alveolar passage or duct, which in return ter- 
minates as a funnel-shaped expansion — the terminal vesi- 
cle or infundibulum. 

The wall of the terminal vesicle becomes pouched out 
irregularly into saccular dilatations, generally half- 
globular in shape, and designated as the alveoli or lung 
vesicles. These alveoli communicate freely with the in- 
fundibulum, and also with one another through minute 
spaces in their walls — the so-called stigmata of Cohn. 
The walls of the alveoli and the terminal vesicles, inaddi- 
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PLATE 30, 

Fig. I.— Colloid Qolter. Tbo glanUulur acini are dilated {^^T 
filled with au inorcaatd amouut of Iwmogeneous, colloid materiai 
(stained light red iu eolor}. The epithelium (2) is somewhat flatMned 
The cDuuective-tissue septa are thickened. 
Fi<!. II.— Parenchymatous Qoiter with Hyaline Degenera- 
tion of the Interstitial Substance. / 70, 1, Dilated atiai partly 
filled with colloid uiateriul ; 2, epithelium of the siiiue ; 3, liynliue 
me, the iintlei of which have (liBappeared. 



tioii to the small polyliedral cells, are also lined with 

f larger, flat cells, which are extremely thin, clear, and 

L polygonal, and partly nonnucleated. They directly cover 

the capillaries, which surround the alveoli in the form of 

a network. "When the liiug is fully expanded, there are 

I present small openings or stomas between the cells, through 

which conuniiui cations between tlie alveoli and the finer 

I lyniph-chaiinols are established. It is believed that it is 

through these stomas that corpuscular elements are cjirried 

I by inspiration into the lymph-stream. The layer of 

I smooth muscle is present in the wall of the infnndibula 

I in the form of remnants from the end bronchioles, hut 

muscle-cells are not fonnd in the alveolar walls. The 

J framework of the alveolar walls consists of a thin net of 

f elastic fibers that continue directly from the end bronchi- 

f oles, and of a delicate, fibrillar, connective tissue with 

star-shaped cells. 

A respiratory bronchiole with its infnndibula and 
f alveoli is surrounded by a layer of connective tissue that 
I IB continuous at the proximal end witli the adventitia of 
I the larger bronchial stem, while at the distal end it be- 
! comes lost in the connective tissue of the pulmonary 
I pleura. In this way sharply outlined areas result, pyram- 
idal in shape, the bases lying under the pleura, while the 
apices point toward the hihis of the lung. These areas 
are known as lobules, and are especially well marked in 
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the liiiifrs of cliiUlri^n and in highly pigmenlcJ lungs. 
The ciipillarku of the pulmoiiar)' artery, surrounding the 
alveoli, anastomoBe more or less freely with the capillaries 
of the bronchial artery. 

Normally, the ah'eoli contain air sinc« the very first 
iuepiration aft^r birth ; under pathol(^c conditions, how- 
ever, the air may be preswd out either through »nking 
together of the alveolar walls, which come in contact with 
each other, or by other auhstances that completely fill the 
Itunen of the alveoli. The first condition is designated 
as atelectasis. Its prototype Is present physiologically 
during fetal life. In the fetus no air enters the alveoli ; 
they are not cximudoil, hut lie cloee together; at this 
time the alveolar epitlielium has nuclei, and tlie flat, 
(bin, nonnuclwited platelets areas yet absent. (Plate 31, 
|Hg. I.) Microseopicalty, tlie organ shows a compact 
topearanec. The few spaces present eorrcsi>ond to the 
famena of the bronchi and bronchioles, while the infun- 
ubula are hardly to be made out 
Under various pathologic conditions part of the whole 
i^an may present the same appearance as during ietal 
fe. This is frequently the case when a part or the whole 
P a lobe is pressed upon, as by tumors, exudates, transu- 
lutee, by the enlargement of neighboring organs, etc. 
Jhe lower sharp Imrders of the lower lobes frequently 
iecome compressed and airless as the result of a high 
tosition of the diaphragm. Such conditions are desig- 
nated as compression atelectasis, in contradistinction to 
resorption or collapse atelectasis, which is also frequent 
Bid due to the occlusion of a larger bronchial stem by 
Ibreign bodies, mucus, etc., when the air present in the 
(Bfectcd district is gradually absorbed. In Cf)nsequence, 
Be alveoli collapse because no longer exposed to the 
esBUre of the air, and the alveolar lumens become 
1 iterated. 
When sections of this kind are stained to bring out 
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PLATE 31, 

Fio. I.— Fetal Atelectasis of Lung, x lO- The alveolar walls 
are very close together, the alveuU not expanded. Tlis tissue, there- 
fore, appears mure cellular tliun nurnial, aemted, tuug tissue, 1, Broa- 
uhiotes ; 2, iaTandibula ; 3, pleura. 

Fio. it.— Compression Atelectasis of the Lung In Sero- 
fibrinous PleuritJs. X 70. The elastic fibers Btaiueil. The alveo- 
lar walls with their clustie fillers are approxlmiited and compressed, 
especially at the peripheral portions. 1, Thiukeoed pleura as a result 
of iaflniDmatiou. 

the elastic elements, the elastic fibers of tbu alveolar walls 
and the walls themselves will be fbund wrinkled or ' 
crumpled and in close contact with each other. (Plate 31, 
Fig. II.) In compresBion atelectasis the capillaries, in 
contrast to fetal atelectasb, are mostly empty and hardly 
visible ; while in reaorption atelectasis they usually oou- 
taiu the same amount of blood, if not more, than the 
surrounding vessels. If the cause in either compres- 
sion or resorption atelectasis is removed in a certain 
length of time, it is possible for the affected liuig area to 
return to its normal state. The air-cells become inflated, 
and their walls are smoothed out. If, however, the con- 
dition of atelectasis is present for a longer time, then 
adhesions take place between the folded alveolar septa. 
First, the alveolar epithelium degenerates, and then the 
fixed, connective-tissue cells proliferate, and finally lead 
to the formation of a cicatricial area which remains per- 
manently airle.ss. When the atelectatic area is located at 
the periphery of the lung, the pleural or subpleural con- 
nective tissue takes an active part in the pruliferationand 
formation of the new tissue. The capillaries are fre- 
quently in a state of hyperemia and stasis ; they may rup- 
ture and lead to extravasations into the thickened tissue, 
with subsequent deposit of pigments. 

Resorption atelectasis, when resultuig from bronchitis 
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■espCuially in cliildreii), is nsiially a forerunner of iiiflam- 
ry processes that extend I'rom tlie bronchial wiill 
1 into the airless lung tissue. (See Peribroncliitis and 
»biilar Pneumonia.) 

"" i reverse condition of atelectasis is emphysema of 

,ng. By this tt^rra we understand an increase of 

r contained within the lungs. Sometimes it occurs 

ely after severe coughing or forcible inspiration, whiuh 

a to rupture of the air-passages or spaces, and extra- 

]ion of the air into the interlobular septa as well as 

r the pleura. This condition is designated as inter- 

1 or intervcsicular or subplcural emphysema, and 

tows no changes of any particular interest from a histo- 

gio point of view. 

' Important histologic changes are found, however, in 
! substantial or vesicular form of enii)hysema. This 
isists in the distention of the air-cells or spaces, and a 
pmultaneous disappearanee of their walls or septa so that 
' EUi apparent increase in tlie volume of the whole organ is 
produced. Vesicular emphysema must be distinguished 
from aCitiphy of the lung, which always occurs more or less 
in old age and is distinguished histologically from emphy- 
Bcuia only witli difficulty. The alveoli, first of all, are 
flattened out, the edge-like partitions which project into the 
infundibular spaces become shorter, while the infuudibula 
as a result become lai^r. Constant and incrcuse<l intra- 
vesicular pressure causes the alveolar septa to become 
extended, stretched, and thiimcd out. Naturally, this 
cxtcrisicm first shows itself at those areas where the walls 
c'liitiiin minute ojwnings. The stigmas of Cohu are ren- 
dered dehiscent, and in the thicker sections they can be 
recognized on the surface of the alveolar walls as round 
or oval holes. If the extension continues, the alveoli 
I b ecome confluent with the infundibular spaces in larger 
s ; the increased rarefaction of the lung and the dis- 
arance of the elastic fibers and blood-vessels produce 
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PLATE 32. 



Fig. I.— Anthracosis of the Lung, \ luo. The luns tiaBue 
is very uinuh indurated as the result of iiewlj formed connective tissQB 
in which are emliedded stur-aliaped masses of fine, granular, blaukiah 
piguieut of iiilialed nral particlea. 

FKi. II.— SIderosis of Lung (Red Iron Lung). X330. The 
lung tiBBne is loikded with numi^roiiB ma^aea of iron-dust, trliiab 
are found moatly within the cells in the thiekened alveolar walls, 
the naclei being covered by the t'igment. Between the pigment 
cells the connective tissue U fibrillar and contains but few nucl^ ( 
Alveoli partly oomiireased. Atypiial, proliferated epithelium in the ' 



large, bladder-likp, thin-walled epaces, varying in size, 
according to circumstauccs, fitim that of a i)ea to that of 
a large waJniit, and even larger (bullous emphysema). 
(Plate 33, Figs. I, II, and III.) 

The normal elastic fibers, always slightly tortuous or 
bent, become stretched, give way gradually, and are 
finally torn in half. The same changes take place in 
the capillaries in the intervesicular and infundibular 
walls. Their lumen becomes narrower and narrower 



PLATE ^13. 

Fio. I. — Emphysema of the Lung. X^O. Greatly dilated 
alveolar spiifea, extraurdmarily thin alveolar septa, dedcient in cells 
and torn at many places so that the several alveoli commnnii^te viitb 
one another. 1, I nterlolinlar septum ; 2, eontiguons but iiornial alveoli ; 
3, dilated and confluent alveoU. 

Fig. II.— Emphysema of the Lung. X 3^0- Two alveoli are 
seen, whose interalveolar septa aro extremely thin, dofidcnt in cells, 
and abont to he torn through in the cTiilrr. 

Fl&. in.— Emphysema of the Lung. X 51. From an injected 
preparation. 
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from the constant stretching, until finally the walls 
fur some distance lie in sucli cluse contact that a solid 
fiber results ; eventually this is torn, and the stump may 
still be found pnnjecting into the dilated space. Kiidi- 
ments of degent-rated or obliterated vessels are especially 
well siiown in injected prepardtions. In severe forms 
of emphysema there is also noticed a similar oblitera- 
tion of the smaller arteries aud veins ivith eventual dis- 
appearance of the walls. Naturally, the alveolar epithe- 
lium also becomes destroyed through fatty d^;e Deration. 
Usually the emphysematous portions are leas pigmented 
than the normal lung tissue. This is due, first, to the 
fact that the pigment masses lie further apart on account 
of tlie widening of the tissues, which macnwcopically 
gives it a lighter appearance, and, secondly, t<) the resorp- 
tion of the original pigment incliwed within the alveolar 
and vascular epithelium, which, on breaking down, sets 
free the pigment. 



Circulatory Disturbances. 

In long-continued olistructi^in to the outflow of blood 
from the lungs to the left auricle, especially from insuffi- 
ciency aud stenosis of the mitral Vidves, there results a 
passive hyperemia of the lungs. Lat*^, the oi^n in- 
creases in consistency, due to hypiTplasia of the connec- 
tive tissue. With the deposition of blood pigments the 
tissue acquires a brownish discoloration, and the condition 
is then designated as hrown or cyanotic luduration. 

As a result of the damming back of blood in the veins, 
the capillaries in the alveolar walls are greatly distended ; 
they become twisted and tortuous, and project irregularly 
into the alveolar lumen. In this manner the alveolar 
spaces become contracted and the respiratory surface 
diminished. (Plate 34, Figs. I and 11.) With the increase 
of intracapillary pressure more or less diapedesis of red 



PATHOLOOIC HISTOLOGY. 



PLATE 34. 



FtG. I. — Brown Induration of the Lung, x '^ll- Tbiekeuud 
alveolur septa, dne lo newly formcil uianective tissue arranged arouod 
tbe Mood -vessels. Large, round cella eoataining amorpbous granular 
blood pigment partly in the septa aud partly witliin the alveoli (bo- 
called " Herzfehlerzelleu "). 

Fic. II.— Passive Hyperemia of the Lung. X S50. I, Ectatic 
and <]istendcd bloud-vessels, filled with blood ; % engorged and tor- 
tuous capillarieH ; 3, luiuen or ulveutus ; 4, increaseii interlobular con- 
nective tissue ; S, cells, (.'oiittiiaing blood pijjmeat, tvitbin the alveolar 
lumen ; 6, free, niuorphous blood piguiejit. 



(also white) blood-corpuscles takes place ami, uccusiunally, 
rupture of the eapilJaries. The extravasateil blood is 
foiiud ill the alveoli aa well as iu the tissues of the alveolar 
septa, and the same changes occur as in extravasatfid 
blood in general. Lat^r, the red blood-corpuseles are 
taken up by the desquamated alveolar epithelium, aa well 
a» by wandering cells (lymphocytes and leukocytes), and 
also by young connective-tissue cells that proliferate from 
the alveolar walla as a result of the irritation of the 
hemorrliLigt;. The alveolar lumen and the alveolar septa 
are then found to contain cells loaded witli masses of 
yellowish or brownish pigmeot. The pigment-containing 
cells are expectorated and appear in the sputum as the 
cells of heart-disease (" Herzfehlerzelleu "). 

The deposit of pigment and subsequent proliferative 
changes iu the alveolar walls lead to thickening of thQ 
walls and increased consistency. The elasticity of ihe 
tissue is lessened wliile the respiratory surface becomcfl 
encroached upon on account of the continued corapresaion 
of the alveoli. Sometimes areas of alveoli are completely 
filled with pigment-containing cells, so that there results 
a condition of catarrhal inflammation. In addition to 
blood pigment the cella may also contain coal pigment, 
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fIiIcIi is easily distinguished, however, on account of its 
blacli color. AVlien tho cells break down, the pigment is set 
free and is then dei>owited in the thickened alveolar septa, 
the peribronchial and perivascular connective tissue, and 
lymph-spuees as amorphous, hematoidiu granules arranged 
in rows. Hematoidin crystals ai'e rare in the lung. 

In severe chronic passive hyperemia there often occurs 
.. complete stasis in many of the capillaries. The blood- 
Lcorpuscles are then changed into pigment within the ves- 
EkIs, and in such instances we lind the lumen of the 
capillaries and the smaller arteries dilated and completely 
■filled with pigment, some of which is inclosed within cells. 
Kin obstructed vraaels of tliia kind the circulation entirely 
■ceases. 

B This form of passive hyperemia must not be mistaken 
Bbr another that develops in the posterior portions of the 
Bower lobes in cases of heart failure and astlienia — namely, 
Hjypostatic congestion. Here we also have dilatation 
n>f the vessela with passing out of the red blood-corpuscles 
Bnto the alveolar tissue. If, in addition, inflammatory 
Kjianges occur, the process is designated marantic spleni- 
Bsation. Ijikewise, edema of the lung is the result of a 
Hpasaive hyperemia that, however, often occurs fii-st during 
Wie death agony. (Plate 36, Fig. I.) It may either 
Bevelop acutely or in a more chronic woy ; oftentimes 
Bt accompanies inflammation of the surrounding lung 
Krea, or it Is a forerunner of inHnmmatinn, being then 
Htnown as inflamraotorv edema. In edema the alveoli are 
Blled with a richly albuminous fluid and ciills (alveolar 
Rpithelium and round cells). For microscopic examination 
Ht is bcfit to preserve the fluid by throwing small pieces of 
edematous lung tissue iiitu Imiling water for one or two 
blinutes. This e;iiisrs llie fluid In become coagulatetl, and 
n is found in the iilvfoli n.-s an ojiinjue, gm-ish, crumbling, 
nr thread-like mass. 
m This procedure is advisable when it is necessary to 
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PLATE 35. 
Fia. I.— MBrgiital Zone of Hemorrhagic Infarct of Lung. 

XM- 1| Lung tissue iu which Ihe iilveoli are uoriiiul ; 3, uompressed 
and airless litug tissue ; 3, infarcted lung tisane inGltr.il:«<l tlirougboat 
with red blood-corpuscles ; the nuclei are poorly staiued, uud uei'rosis 
has occurred iu places. 

Fia. II.— Fat Embolisin of the Lung, Resulting from Frac- 
ture of a Long Bone. X IW, Fresh prepiiriition. There is seen 
at) iufimdibulaiu with seveml alveoli, iu the wall iif nbicii are present 
globular, snusage-abaped, and branched, shiuing, yellow bodies, partly 
inclosed within tbe capillaries and paitl; free oa u result of the I^^aing: 



differentiate betwepu edematous ^mii, in the liiug and 
aspirated water as a result of death by drowning. 

Oftentimes the alveoiar walls and intfirlobular sejita also 
become satnrated with the edematous tluid. The inter- 
stitial tissue is then fuimd swollen and expanded, and the 
game coagulated mass is seen in the spaces. In inSamnia- 
tory edema the fluid is often mixed with numerous colls, 
especially leukocytes, 

Inlarction. 

It has been pointed out that the hing tissue is richly 
Biippiied witli blood-vessels ; therefore, in ease of ocs^luslon 
of an arterial branch tlie conditions are favorable for the 
establishment of collateral circulation. For, as a matter 
of fact, we frequently find on the postmortem table lai^;er 
or smaller arterial branches of the long occluded with 
thrombi without heading to any consecutive tissue cliangea. 
This being the case, then the cause of infarction of the 
lung must be sought for in other injnriea of the vessel 
wall, and this is found in chronic passive conge.stion. For 
that reason infarction occurs most frequently in lungs that 
are the seat of passive hyperemia. (Plate 35, Fig. I.) 
If in such a lung one uf the arterial branches is occluded 
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} ty an embolus, the area of tissue beyond tbe vesnel l>e- 
comcs anemic. Blood now flows from the Biirroiinding 
capillaries into the empty vessels, but the walls have lost 
their integrity ; the blood-corpusclea pass out, aa through 
a sieve, into the lumen of the alveoli, infundibula, and 
oftentimes into tlie smaller bronchi, infiltrating in a difiiise 
manner these structures. All forms of infarction of the 
lung are, without exception, hemorrhagic. Anemic infarc- 
I tion does not occur, on account of the peculiar arrange- 
I meut of the blood-vessels. 

At this stnge the infarcted lung tissue is found more or 

less necrotic, manifested by the absence of the nuclei ; 

while the tissue itself is infiltrated with closely packed red 

blood-c<iq»U9cIes. Frequently, the capillaries are occluded 

I with fibrinous or hyaline thrombi, which can lie removed 

I as fine ttands or strings. Occasionally, fine fibrin threads 

I ai-e demonatnible between the extravasated red blood- 

fcjcorpuscles. The infarcted area is usually sharply oub- 

■iHned from the surrounding tissue. 

P After the infarct has existed for some time it may be- 

r come absorbed. The necrotic lung tissue breaks down 

through fatty degeneration, while the blood is transformed 

into pigment, which is hikcu up by wandering cells. The 

iufarct may also bt«ome organized — that is to say, it ia 

replaced by granulation tissue that is derived from the 

f surrounding connective tissue, especially the peribronchial 

I - — and finally transformed into a fibrous scar. (See 

I Oi^anization, in General Part.) 

I A form of embolism pecidiar to the lung is fat em- 
I holism. It occurs after extensive crushing and bruising 
Koi the subcutaneous fnt-tissue and the fatty marrow of 
Mones, as a result of traumatism or fractures. (Plate 35, 
E|i'ig. II.) The fat droplets are absorl>ed by the open veins 
■And transported to the right side of the heart and tlien tu 
•ihe lungs. It may also occur, thouf^h rarely, in cases of 
bgKintaneoua lijiemia, as a result of diabetes. The inter- 
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alveolar capillaries anil, occasional ly, the smaller arteries 
are found plugged with yellowish, transparent fat droplets 
or fat-globules. These are partly seen singly or in the fomi 
of branched or sausage-shaped masses. The fat can be 
fixed in loco with osmic acid or it can Iw stained with 
Budau III in frozen sections afYer haiTlening in formalin. 
The sections must not be too thin. 

Occasionally, we have pulmonary emboli that are cel- 
lular in their nature. Thus, in cases of malignant tumors 
the metastases in the lung can oftentimes be traced to 
small emboli of tumor cells. (See Metastasis, General 
Part) 

True parenchyma cell emboli also occur in the lung. 
Thus, for instance, after traumatic injury of the liver as 
well as in the course of the acute infectious diseases and 
intoxications, liver cells may be carried to the lungs as 
emboli. Placental cells, especially in eclampsia, and giant 
cells from the bone-marrow after injury to, or operations 
on, bones, may also be carried to the lungs as emboli. 



Pneumocon losls. 

Dust is constantly carried into the respiratory oi^ns 
with the inhaled air ; some of the dust is caught in the 
upper respiratory tract by the ciliated cylindric epithelium 
and again discharged, while the rest reaches the alveoli of 
the lungs. Even in the trachea and bronchi the inhaled 
dust particles are found partly inclosed by cells; in tlie 
lung tissue the dust is also found either free or intracellular. 
These cells, which are known as dust cells, are partly 
small and round, with a darkly granular, richly chromatic, 
and sometimes lobulated nucleus, while others are larger, 
flat, and have clear vesicular nuclei. The former are 
lymphoid elements that have wandered out from the blood- 
stream, while the latter are desquamated, alveolar, epithe- 
lial cells. In the bronclii the cylindric epithelial cells 



and tho so-calleil goblet cells are transforraed into tliist 
cells. Occasionally, the still adhei-ent e])itlielimii is tbund 
tilled with dust particles. Sometimes a number of such 
epithelial cells are detached from the underlying basement 
membrane while joined, and appear as small, membranous 
flakt's. In cases of excessive inhalation of dust larger 
areas are found, in which the alveoli are completely filled 
with dust cells. 

The larger part of the free and intracellular dust is 
again discharged through the bronchi ; the rest, however, ia 
retained within the lung and dcfjosited at certain fixed 
depots. Here it may accumulate in such quantities as 
to give the tissue a distinct, oftentimoB intense, disetilo- 
ration. The free particles and the dust cells tiud their 
way between the epithelial cells of the alveolar walls, 
through fine stomas in the lymph-spaces of the connective 
tissue, and from thence into the narrow lymphatic vessels 
in which the dust, esjiecially coal dust, is closely packed in 
rows aud fills np the lumen. The free granules are swept 
along by the lymph-stream, while tlie dust cellt, besides a 
passive, also play an active, part and jjenetrate into the 
lymph-stream by their own ameboid movements. Both 
lymphoid and epithelial cells have this power. 

Usually, the dust is found accumulated lai^ly in the 
inter- and peri-infuudibiilar as well as peribronchial and 
perivascular connective tissue ; in the latter it accumulates 
in the adventitial lymph-spaces of the small, pulmonary, 
lymphatic nodules. Here the dust may be arrested for 
sometime ; later, it may break through this filter, whence 
it is transported to the pleum, the pleural, peribronchial, 
and mediastinal lymph-glands. Not rarely the dust 
cmwds info the walls of the blood-vessels as far as to the 
internal elastic coat. 

Inhaletl dust, when present in large quantities, has 
the power, by virtue of its chomic or physical nature, to 
stimulate or irritate the lung tissue to an inflammatory 
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reaction. Tiie jirotoplasm and the nuclei of tlic dnat cells 
break down with ' the formation of fatty granules, while 
the surrounding alveolar wall is infiltrated with numeroug 
round cells and eventually replaced by fibrous tissue. 
The alveolar wall finally becomes very much thickened, 
and there results a small connective-tissue niKlule, which 
contains more or leas free pigractt granules. Later, the 
nmlule may undergo hyaline degeneration; so much so 
thiit it becomes hard to trace its genesis. It is difficult 
to draw it sharp line between these processes and certain 
forms of tnie inflanimation of the lungs, which are ela.ssed 
as circumscribed indurative bronchopneumonia (endoperi- 
vasculitis nodosa of Arnold). 

In long-continued inhalations ol' dust in lai^e amonnt 
such nodular masses may fuse and give rise to extensive 
indurations. 

The pigment masses deposited in the peri-infundibular, 
peribronchial, and perivascular tissue may excite the latter 
to similar connective-tissue proliferation, which leads 
to further enlai^ment of the indurated areas (jieri- and 
endolymphangitis fibrosa or peribronchitis aud perivascu- 
litis nodosa). In the same way similar nwlule-s may 
arise in the pleuiw, as in the case of tiie so-caJletl miliary 
fibromas of the pleura observed in stone-cutters. 

The extent and intensity of the histologic processes 
described depend upon the kind of dust, as well as on 
the amount of dust, inhaled. Fine amorphous soot- 
that is, amorphous coal dust — is fi)und in the lungs of 
nearly every individual of adult age. This condition is 
designated as simple anthracosis. Since soot^particles 
have no shaqi edges, indurations are but seldom ob- 
served. In exceptional cases, when the deposit is exten- 
sive, notlular or larger indurations occur in the lungs, 
(Plate 32, Fig, I.) The dust of bituminous coal acts 
more intensely, since the fine, sharp-edged, chip-like 
particles give rise to considerable irritation and inflam^ 
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lation ill the lung tissue. (Plate 32, Fig. II.) This ia 
BeVKU more sn in cu^ of inliulatiua of atone dii(>t (chalico- 
fm pulmonis) and metal dust (aideroeia pulmonia). In 
I ^ese cases it may lead to circumscribed necrosis of lung 
riaseue, and finally to cavity formation. 

J Dust that on aet-ouut of its chemic or physical nature 
KSCts injuriously upon the lung tissue pn^luces thereby an 
E|acreased susceptibility to iufectidn. Tlie predisjxisition 
lio tuberculosis excited by metal and stone dust is gener- 

" f known aud feared. 



Pneumonia. 

By the t* rni pneumonia we understand tlie filling up of 
jlie air-^ells with iurtammatory exudate, as a tvsidt of 
Irhicli areas of lung tissue become airless. When the in- 
ramatory irritant acts directly ujmn the inner surl'ace of 
B lung, larger portions of lung tissue (one or more lobes) 
Daay become simultaneously involved. In tliat case the 
■ ^ammatory exudate, which is deriveil from the alveoli 
9iemselves, develops suddenly, and the condition is known 
fW& genuine or lobar pneumonia. 

More frequently, inflanunation of the lung results from 
ixtension of a primary affection in the larger or smaller 
roncbi. It may either spread by continuity — that is to 
lay, along the inner surface of the bronchi, bronehioles, 
IVindibula, and then to the alveoli — or by contiguity — 
19, perpendicular to the long axis of the bi-onelius, 
breading transversely outward to the surrounding lung 
The inflaniraation spreads from the epithelial sur- 
e to tlie stratum proprinni, and then outward into the 
eribronchial connective tissue. In this manner develops 
J area of peribronchitis. 

In both instances the pneumonic process that results is 
nated as broncliopnenmonia. Its manner of spread- 
s lobular in character — that is to say, the inflamma- 
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tion does not usually extend beyond the limit of a lobule 
and its aeoompanying bronchiole. 

Furthermore, area? of pneumonic infiltrations may be 
the result of emboli lodged in the blood-vessels of the 
lung and containing substances acting as inflammatory 
irritants. Around the embolic thrombus there usually de- 
velops a purulent inflammation (embolic or metastatic 
pneumonia). Its mode of spreading is not dependent 
upon the course of the bronchi, but is wholly an irregular 
one — the so-called Insular form. 

Finally, inflammation of the lung may be secondarj- to 
primary inflammatory affections of the pleura; the in- 
flammatory processes extending usually along the course 
of the interlobular connective tissue toward the centrally 
located alveolar areas — the so-called pleurogenic pneu- 
monia. 

All the different special forms of inflammation known 
(see General Pathologic Anatomy) may run their course 
in the lung ; and exudation, cellulation, and emigration 
share in different degrees in building up the pneumonic 
infiltrate. Under certain conditions we find the alveoli 
filled only with a richly albuminous fluid in which are 
present but a few cells (inflammatory edema or serous 
pneumonia). The exudate may be fixed in siiu by boiling 
portions of the lung ti.ssiie. Frequently, this condition ia 
only an early stage of other inflammatory changes. This 
is due to the fact that the bacteria tliat we believe cause 
the cellular or fibrinous form of pneumonia are often found 
in the inflammatory, edematous fluid in very large num- 
bers. The serong exudate may become cloudy and partly 
crowded out by the admixture of cells or thi-ough the pre- 
cipitation of fibrin. Occasionally, there are present a con- 
siderable number of red blotxl-corpuscles, so that the exu- 
date is distinctly hemorrhagic in character (hemorrhagic 
pneimionia). If the pnwess occurs suddenly and exten- 
sively, it usually leads to fatal results, and it may then be 
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recognized upon the poatmortem table only. Usually, in- 
fianimatory edema occurs in parts of the lung surrounding 
inflammatory areas (collateral edema), and may appear in 
the same or neighboring lobes. 

Most frequently, the exudate filling the alveoli is cellu- 
lar in nature from the very beginning ; two types of cells 
are recognized — first, large, flat, epithelial celts from the 
alveolar lining, and, second, leukoeytes. If the alveolar 
epithelium previiils and if desquamation is combined with 
active proliferation, the process is designated as catarrhal 
pneumonia. On the other hand, if the leukocytes are 
more numerous or present exclusively, the term purulent 
pneumonia is employed. 

The leukocytes (pus-cells) not only fill the lumen of 
the alveoli, but oftentimes infiltrate throughout the alveo- 
lar septa, infundibular walls, and occasionally the inter- 
lobular connective tissue. If the leukocytes accumulate 
in large numbers, it may lead to lai^r areas of necrosis. 
This is frequently the case in the hematogenous, embolic 
pneumonia. 

In nearly all cases there is present in the inflammatory 
exudate a varying amount of thread-like fibrin, the dis- 
tribution of which will be referred to later. 

In special fonna of pneumonia, especially the genuine 
pneumonia, which is distinguished by the fact that large 
areas, usually a whole lobe, become simultaneously 
affectefl, the inflammatory exudate which rapidly fills the 
alveoli soon coagulates, so that there appears in each 
alveolus a plug of fibrin mixed with but few cells. This 
form is, therefore, known as croupous or fibrinous pneu- 
monia in the strict sense. 

As the terminations of pneumonia differ clinically from 
one another, so, in like manner, the histologic picture is a 
variable one. The most frequent termination- — namely, 
resolution of the inflaniniat^iry consolidation and res<.)rp- 
tion of the exudate — is manifested by a progressive fatty 
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PLATE 36. 



!hap^^* 



Fio. I.— Edema of the Lung. X 127. Section tlirongh 
tiOQ or boiled luiig. In thesoinewhat dilated alveoli is seen agmjtsh, 
opaque, horaogeneoiiH raa.=a {the coagulated e<leruatons flaid) in which 
lire intermingled single, desqoamated, alveolar, epithelial cells and 
leukocytes. 

Fig. II,— Marantic Splenization of the Lun^. x 360. 1, 
Elaatic fibers, sharply oiitliuiog an alveolus ; in the tntter (S) coagu- 
lated etlemiitaDB fluid ; 3, desqunniated alveolar epithelium ; 4, leuka- 
ujtes ; 5, red blood-corplieclea. 

Fig. III.— Beginning Red Hepatization of Lung in Croupou& 
Pneumonia. ;■, 340. Weigcrt's fihrin atiiio. AlveoUir nails appar- 
ently broadened, owing to the great disUsutiou with blood of the capil- 
larien. nhich are tortuous and project into the Jnnien of the alveoli. 
It) the alveoli are seen red blood-corpusclefl, a few desquamated alveo- 
lar epithelial cells, and fine, thread-tike bunebes of lihrin. 

degeneration and breaking dowD of tJie cells and the 
fibrin, and gradual eniulHificatinn of tlie fibrinon.s plugs. 

Occasionally, the pneumonic area may become ])urulent, 
due to the presence of a lai^ number of emigrated leu- 
kocytes and the melting down of the lung tissue ; this 
leads to the formation of an abscess cavity filled witli pus. 
The cause of this result is to be foimil in tlic Icind and 
number of micro-organisms present in the e.xiidatc. Fre- 
quently, partial or total purulent softening may occur iu 
fibrinous pneumonia as a result of the peuetratiou within 
the exudate of pus-producing microbes. 

If putrefactive bacteria gain entrance into an inflam- 
matory area in the lung, — for instance, by aspiration of 
fluid substances from the month, — the exudate may then 
undergo putrid decomposition ; the surrounding lung 
tissue as well as the part primarily affected may imdei^ 
necrosis and putrefaction, lai^ gangrenous shreds being 
thrown off (termination in gangrene of the lung). 

Finally, the various forms of pneumonic exudates, in- 
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I 8t€a(l of blooming resolved, undergo oi^Dizatiun, the fud 
I of wLi(!h is the filling up and the com press ion of the lung 
I tissue by fibrillar connective tissue ; as a result, lai^er 
I portions of the lung become converted into a resisting, 
I Jough masn. This condition is designiited as carnifiisitiuu, 
B the Inng tissue, as a rtsult of this process, hiis a 
f flesh-like consistence, 



Croupous Pneumonia. 

Croiipoiis pneumonia is, in a certain raauuer, the para- 
l digm of a typical infiammation of the lung, and therefore 
lis here considered first. The inflammation starts in the 
l-lung tissue proper — that is to say, the alveoli — and affects 
illy lat^ areas, mostly a whole lobe, occasionally 
several at the same time, and in rare instances even both 
lungs. It is characterized by the coagulation of the exu- 
_ date within the alveoli. 

Fi'om the microscopic apiiearanccB croupous pneumonia 
■ is usually divided into four stj^s, which, however, ore not 
I sharply separable from one another, but microscopically 
[ they clearly show recognizable differences. 

1. The Stage of Cbiiffestion. — The affected lung area is 
' highly injected, the capillaries of the alveolar walls are 
filled to their full extent with blood and partly bulge in a 
tortuous manner into the alveolar lumens. The latter are 
filled with a fluid substance composed largely of albumin, 
which, after boiling small pieces or hardening in the ordi- 
nary fixing solutions, appears as a liom{^neous, coagulated 
mass that stains readily with the acid aniline dyes. Even i 
at this stage fine threads of fibrin are found, usually as star- 
shaped bunches, radiating from particular points upon the 
alveolar surface (" roagulative centers," Hauser). Among 
the fibrin are intermingled a few large, vesicular, alveolar, 
epithelial cells, as well as a variable number of leukocvtes 
and red blood-corpuscles. (Plate 36, Fig. III.) 
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PLATE 37. 



Fif(. I.— Croupous Pneumonia at the Height of Hepatiza- 
tion. \ 88. Weigert'x dbrin slain. The infuuilibulu nnd alveoli 
are filleil with i( thick iietwutk of fibrin (stained bine) ; owing to the 
hanleulng agent, it lias retraeted I'rom the walls. In several of the 
alveoli tile exudate lius altugutlier or parti; di'opi)e<l out. 

¥ui. 11.— Croupous Pneumonia, Stage of Gray Hepatization. 
X360. Weitjert's fibriu stain. The fibrin network is bt^inniDg to 
breakup (1); at 2 exmlate passing tiirongh Cohn'a iuteralviwlitr 
spaee.'t ; 3, leukocytes ; 4, alveolar epitlielinra mixed with exndat«. 

S. ITieSlageof Red Hepatization.— The hyperemia still 
continues, but the aeparaliou of fibrin has iucrea-sed in pro- 
portion, so that the affected liuig area has more of a liver- 
like consiateufiG. 

The fibrin threads fill the alveoli in the form of plugs or 
skeins that are more compact at their peripherj', while the 
ceutral parts are looser in structure, inclosiug within the 
meshes some leukocytes and swollen or broken down alve- 
olar epithelium. The cells and fibrin are not necessarily 
uniformly distributed ; there is usually a sort of a lobular 
arrangement, the cells being found most numerous within 
the bronchiolesand the central alveoli, while the peripheral 
alvefJi contain princijially a fibriiifiiis exudate (Bezzola). 
At many points fibrinous bands are found to pass over from 
one alveolus to another through their walls, nnd form inter- 
alveolar bridges. Occasionally, the bridges consist of single 
fibrinous threads, oilentimes of whole btindles, >vith their 
broad bases toward the skeius in which they beciime losf.^ 

At times we see fibrinous deposits within the Cii])illai'ies 
of the alveolar walls, in the larger arterial and venous 
branches, as well as within the lymph-vessels of the inter- 
lobular connective tissue. (Plate 37, Figs. I ami II.) 

' Formerly, it was believed that t.hespaces were the resnltofthe pneu- 
monia, hnt the investigations of HanHenmnn hiive shown that they are 
□ormally preseut iu the Inng (Cohu's Btigmaa). 
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3. Gradually, the condition pasnes over into the third 
ige — the stage of gi'ay hepatisation. The cut surface is 

iDular, due to the projecting fibrinous plugs ; it is grayish 
color, explained by two factors — namely (1) the deple- 
of the alveolar capillaries, caused by the increased pres- 
sure of the ever-increaiiing fibrinous exudate, and (2) to the 
retrograde metamorphosis of the exudate itself. At this 
stage the cut surface, when scraped, will yield an opaque, 
puriform, viscid, juicy substance. The latter, when freshly 
examined, is found to be composed of fatty plugs, partly of 
shining, fibrinous masses, and of cells which have under- 
gone marked fatty changes. Stained sections will show 
the exudate to be partly broken down into fine, molecular 
granules, or changed into thick clumps that give the fibrin 
reaction but do not show the single threads of which they 
are formed, 

4. The exudate, which gradually softens and becomes 
similar to an enuilsion of milk, is esfiectorated and ab- 
sorbed, and finally the stage of gray hepatization passes 
into the fourth stage — the stage of r&toMion or lysis. 
This stage is recognized histologically by the complete 
disintegration of the fibrinous network and of the cells, 
and by the gradual emptying of the alveolar spaces. 
The lung tissue, as a rule, is wholly restored. 

The specific micro-organisms which are looked upon as 
le causative factors of croupous pneumonia are, in the 
ret place, the diplococcus pneumoniie of Friinkel and 
"Weichselbaum (mici-ococcus lanceolatus), less frequently, 
pneumobacillus of Friedlaader (bacillus mucosus cap- 
Bulatus), and somotiraeB the py<^nic staphylococci and 
streptococci. As a rule, the bacteria are demonstrable 
microscopically in large numbers in the early stages of 
the inflammation. They are seen sometimes in thick 
clumps, especially iu the central lobules, which contain 
many cells and but little fibrin. [It is exceedingly prob- 
able that the micrococcus lanceolatus or the diplococcus 



PLATE 38. 
Fio. I. — " CamlficatiOD*' of the Luns, Following Croupoiu 

Pneumonia. X no. StaJDcd with orcciu. There is passiog into 
the alveflli, which are sharply outlineil hj the staiuiug of the elastic 
Dbers (1), ii ded.sc, fihriUar, aud aomevvbat richly cellular, tonuectU-e 
tissae in the fiiriu of Icopa or garland-like bundles (S) ; at ureas is 
Htili recognized the HwoUen, partly desquamated epitlielium (3). 

Fio. II.— Organization of the Exudate in Bronchopneu> 
tnonbu A proliferating eonnective-tissae ahoot within a smnll bron- 
chns, X ^200' 1) Epithelium of bronchos ; 2, plug of connectiTB 



piietimoniie is tlie essential eatise of croupoii.'* pntumonia, 
the other bacteria met with being due to a secondary, 
mixed infection.] 

The regular tj*pical course of croupous pneumonia 
depends evidently on the vitality of tlie micro-oi^nisms 
iu (juestioii ; with the death of the latter disintegration of 
the exudate soon follows. 

Occaaioually, resolution does not take place ; the fibrin 
may disappear, but in its place the leukocytes increase. 
The latter fill the lumens of the alveoli, break through 
their walls, and infiltrate the lobular septa of connective 
tissue. In this way, as a result of either a continued in- 
crease or growth of the pnenmococei (Zenker) or through 
subsequent infection with pus organisms, pneumonia is 
succeeded by either focal or more extensive snppnration 
and destruction of lung tissue. Not infrequently, espe- 
cially in cachectic individuals, in children, and in the 
aged, putrefactive bacteria may gain entrance through the 
bronchial tract into pneumonic areas, or areas previously 
the seat of purulent infiltration, and set np a putrefactive 
destruction of the lung — gangrene and sequestration. 

In croupous pneumonia the stage of resolution is some- 
times retarded ; the fibrin remains present for an unus- 
nally long time, and finally becomes replaced by the iu- 
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growth into the alveoli of fibrous tissue. Tiie latter 
eventually converts portions of hing tissue into a resisting, 
flesli-hke masa — caraification, or chronic fibrous puen- 

In sections of this kind (chiefly ivhen stained especially 
for elastic fibers) there will be seen shoots of spindle- 
shaped, connective-tissue oelis (fibroblasts) breaking 
through the alveolar walls and passing in a wreath-like 
manner from alveolus to alveolus, filling up and distending 
the lumens. The connective tissue is moderately cellular, 
especially in the central portions of the shoots, in which 
are seen richly protoplasmic, epithelioid cells, as well aa 
dark, small, round cells. An increase in the thickness of 
the alveolar walls does not usually take place. The 
rather scanty vascular connective tissue does not, there- 
fore, originate from the alveolar walls, but rather from the 
scanty connective tissue surrounding the end bronchioles. 
Sometimes the shoots also peneti'ate into the finer bron- 
chioles. The unresolved fibrin seems to play tlie r6le of 
bridges, which the connective tissue followa in passing 
through Cohn's spaces, which become dilated. Polypoid 
connective-tissue plugs are seen penetrating into smaller 
bronchioles, and finally occluding them. Detiched alveo- 
lar epithelium may still be found within the alveoli 
and near the connective-tissue shoots. Occasionally, 
these shoots become lined with extensive rows of cuboid 
epithelium. 

Quite frequently, there is seen a proliferation of the 
remaining epithelium of the alveoli not altf^ether filled 
witii the connective- tissue plugs. These new cells do not 
remain flat and low, but become higher, cuboid, oftentimes 
cylindric in shape, so that adenoma-like structures result 
(Friedlander's atypical proliferation of the alveolar epi- 
thelium). This atypical proliferation occurs in all those 
processes in which the lung tissue becomes indurated, in- 
cluding tuberculosis and syphilis, and depends undoubt- 
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I ed]y 1)11 Hie removal of the pressure of the air on the walls 
k of thf partiaUy occluded alvwjli. 

Naturally, audi fibrous, " carnified " i«>rtions of the 
[Inng are rendered usek-BS fur respiratory purjtoses. In 
f auch arcfis are sometimes found glisteninjr, inneentrieally 
I lamellated, globular bodies, the so-ealli-d corpora aniy- 
^ioidea. {See General Part.) 

Bronchopneu motila. 

All the renmiiiiiip; forniti of prieurafniiu (with the excep- 
tion of the tuberciiloiiH) are maeroseopieally distiuguished, 
in the early sta^s, by the appearance of cireuniscribed 
areas of inflammation, usually affecting single lobules. 
Through confluence of many lobules it may lead to larger 
areas of infiltration : sometimes a whole lobe may in thia 
manner become solidified. When this occurs, it is known 
as " pseudolobular " extension. All these forms of 
pneumonia are most commonly the result of extension 
from a primary infection of the smaller bixjnchioles. A 
simple catarrhal inflammation of a bronchiole may spread 
to the surrounding lung tissue, which the bronchiole 
supplies. Usually, the bronchial stem becomes occluded 
by the accumulation of cells and increased mucous secre- 
tion, as a result of which the alveolar area that it supplies 
collapses and Iwcomes atelectatic. Later, these collapsed 
alveoli become distended, not with air, but with cellular 
elements, especially with ah'eolar epithelium. The latter 
find their way into the lumen partly through desquamation 
and, on the other hand, as a result of active proliferation. 
Some of the cells are still flat and polygonal in shape, 
while others have become swollen, vesicular, or globular, 
and may easily be distiuguished from other cellular 
elements by their vesicular nuclei. Around tuberculous 
areas in the lung similar forms of pneumonia may develc^ 
(desquamative pneumonia of Buhl, see Tuberculosis). 
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lo tlie later stages these cells become niixixl with a 
variiible uuinber of leukocytes as well as red bloo<l- 
oorpuseles which have passed out from the alveolar caji- 
illaries. Fibrin is not found in tlie purely catarrhal 
forms of bronchopneumonia ; if present, it is only met 
with iu limited amount. Macroscopically, the cut surface 
of sneh inflammatory areas is always smooth. Resolution 
takes place through fatty degeneration of the ctiUs that 
fill the alveoli. 

A form of consolidation that resembles catarrhal pneu- 
monia very njuch in structure is the so-called marantic 
splenization of the lung. It is usually found in con- 
nection with long-standing, hyjKJStatic congestion, especially 
when edema is also present, (Plate 3ti, Fig. II.) 

Complicated in structure as well as in genesis is the 
so-called lobular pneumonia that occurs secondarily to 
various other diseases, and especially in children after the 
acute infections, such us diphtheria, measles, scarlatina, 
smallpox, whooping-cough, infineuza, etc. These forma of 
pneumonia are also of brouchiogenic development, but the 
inflammation, instead of extending along the long axis of 
the bronchial tube into tlie corresponding lobnle, spreads 
into the bronchial walls and the surrounding peribron- 
chial tissue, whence it passes over into the neighboring 
groups of alveoli. Since the latter do not belong to the 
lobule supplied by the affectetl bronchus, the typical 
lobular arrangement of the consolidation is disturbetl, and 
there are pnxlueed variously sized, roundeii, elongated or 
circular, infiltrated areas, which surround a bronchus and 
are not confined to the loljular limit or Ixirdcr. Trans- 
verse sections through a bronchus and its surrounding 
lung tissue will show, even maerosco|iieallj', the central 
yellow-stained portion — namely, the bronchus — filled 
with the purulent exudate, and its infiltrated wall, while 
the periphen- of the nodule is deeper in color. 

Microscopically, the bmnchus is filled with pus-cells 
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PLATE 39. 
Fio. I.— Beginning Catarrhal Pneumonia. X ^0. In tiie 

nlveoii ia aeeu n piirely cellular exudate ; the [alter consists of large, 
swollen, polygonal or rouod, alveolar, epithelial cells (I) and. a few 
lenkocyteH. 

Fic. II. — A Peribronchial Inflammatory Area with Begin- 
ning Extension into the Surrounding Lung Tissue. X SO. 
1, Lninen of siiiiill lirom^huM filled with pns-cells and cocci (diplo- 
eoccus pnennionias and strcptoci>ccus) ; 2, epitbelinm of bronchus infil- 
trated nith leukocytes ; 3, muscnlaris, nlao infiltrated with leuko' 
cytes ; 4, peribrouchial tissue greatly infiltrated with leukocytes ; the 
blood-vessela are greatly dilated ; 5, the iofittnition exteuda to the 
walla aa well aa to the Inmen of the adjacent alveoli. 

as well as detached cyiindric epithelium, sometimes in 
rows, and also numerous micro-organisms. The connective 
tissue and muscular layers are densely infiltrated with 
leukocytes; sometimes the muscle-fibers are so pressed 
apart by the pus-eel Is that they are hardly recog- 
nizable. The blood-vessels of tlie bronchial wall are 
greatly distendal with red blood-corpuscles, oftentimes 
occluded with fibrin and leukocytic thrombi. The sur- 
rounding alveoli are not sharply outlined, as their walls 
are also infiltrated with polymorphonuclear leukocytes 
filling the lumen. The composition of the exudate Js a 
variable one, especially as regards the amount of fibrin 
present, and itn manner of distribution is often irregular, 
(Plate 39, Fig. 11.) 

There are eases of bronchopneumonia in which the 
exudate is purely cellular, in other instances fibrin pre- 
dominates at the peripheral alveoli of the lobule, while in 
the central ones the cellular elements of the exudate pr&- 
dominate. Sometimes areas are found in which single 
fields can not be distinguished from a typical croupous 
pneumonia. The fibrinous plugs are quite numerous, 
while interalveolar fibrin threads and bimdles are als 
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present, and oftentimes the fibrinous exudate extends into 
the bronchi themselves, from which it niay also start. 
Thi' variability of the exlidat-e does not depend so much 
iiI>on the kind of micro-oi^uism present as n]ion their 
number. The micro-organisms that are found are thu 
diplococcus pnetimoniie {FrSiikel-Weichselbaiini), the 
streptococcus i»}ogenes, the pyogenic etaphykKocci, the 
pucumobacillus of Fried lander, the diphtheria bacillus, 
the influenza bacillus, and tiic tubercle bacillus winch 
i- found in the bronchopneumonia ai'ound tiibercidous 
ai-ca-. 

Generally speaking, it may be said that the amount of 
fibrin fcunul is in inverse proportion to the number of 
bacteria present ; in other words, tlie greater the inimber 
of bacteria, the smaller is the amount oi' fibrin. The 
whole process really depends upon the chemotactic action 
of bat^teria on the leukocytes. (See General Part, In- 
flammation.) 

Under peculiar circumstances there are formed in the 
exudate of the alveoli a larger or smaller numljer of giant 
cells, especially in cases of postdiphtheric pneumonia and 
in cases following measles. They are seen in the alveoli 
as massive, polynuclear, occjisionally extraordinarily large- 
sized, polygonal, or irregidarly pointed cells tliat inclose 
within their cytojilasm a number of *vhite blood-corpus- 
cles, nuclear and cellular fragments, and clumps of fibrin. 
(Plate 40, Fig. II.) These t'clls are formed by tlie con- 
glutination of a numl>er of detached, alveolar, epithelial 
cells, as well as by the multiplication of the nucleus 
in tlie cell without subsequent division of the cell-lx)dy. 
Occasionally, thev are fiiund in fibrous indurated lungs, 
resiillinjr fnno tii'e " iity[>ii';illy prdifiTated " epitiielinni. 

The eiribolic and pli'iiLiinmniis ^i>nn^ of pneumonia have 
been mentioned. The cnibolie furujs are often accom- 
panied with the formation of infarction ; this occurs 
when bacteria alone do not reach the lung, but are car- 
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PLATE 4 



). I.^Purulent (Lobular] Pneumonia Following Dlph- 

I. X ^i^' I> Brooubus filled nitli pu9-corpuscles and luosened 

lium, the latMr iji form of rows. The woll of Ihc bronchus ia 

' inGltrated with leukocytes (pus-cells). Alveolur septa cnutain greatly 

injected bliioil-vesaels. The alveoli are filled witli a purely cellular 

eiudale, composed largely of leukocytes and partly of desquamated 

epithelium. 

Fia. II.— Postdiphtherlc Lobular Pneumonia. x 280. 
Weigert's fibrin stalo. Tli<^ exudate in the alveoli is partly cellular 
and partly fibrinous (3) ; capillaries of the alveolar wallsare greatly in- 
jected ; the cellular material iu the alveoli consists largely of lenko- 
oytes, less so of alveolar, epithelial, aud giant cells (1). Tlie giant 
cells are the result of the melting together of a uumber of tlie alveolar 
epithelial cells ; their protoplasmic ludies are filled with various kinds 
of detritus, nuclear fragmeuts, aud particles of fibrin, etc. 



ried there by an embolus in whicli they are inclosed. The 
most frequent points of origin are infectious thrombi in 
veins in various parts of tiie body : for instance, the uter- 
ine veins in puerperal eepticopyemia ; more rarely, enilo- 
oarditic vegetations in the right side of the heart. First, 
there is formed a hemorrhagic infarct in the affected area 
that soon becomes infiltrated with leukocyt*!a as a result of 
the peculiar action of the micro-organisms, and more or less 
purulent Boft<^ning of the surrounding tisane (embolic ab- 
is) soon takes place. The picture of an insidar pneu- 
monia in this instance is of brief <luration, us the process 
of softening uf larger areas is soon accomplished. Some- 
times the clumi)-like masses of cocci are visible with the 
low power. 

Tuberculosis. 




The histologic appearance of pulmonary tnberonlosis is 
extremely varying and polyniorj>bous. Formerly, before 
" B diacoverj- of the tubercle germ letl to the establishment 
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of their ctiolojTK" unity, them? processes wert' Imtki'il iiimhi 
as a scries of distiiict diseases (phthisis, cu^i.hiiis )iiieiiiii<iiiia, 
cirrhosis, etc.). 

The localization, tlistrihutioii, and eoiiise of the tiihiT- 
culoiis diseases of the lungs are so niuaifold thiit it lH'i»iiies 
well nigh inipossihlc to consider these pi-ucesscs fn)ni a 
common histult^ic standpoint. All the forms of influin- 
raation and tlieir several terminations, which were referred 
to previously, may nin their course side by side with the 
siKHnfie tuberculou»« processes ; no oi^n in the body un- 
dergoes BO many alterations from tuberculosis as the lung, 

The tuberculous virus may reach and spread lliii>iinliiiiit 
the hiug along three distinct routes : theciivuhuiii^ UIiuhI, 
by inhalation through tlie bronchi, and by vviiy nf llio 
lymph-vessels. In the first case we speak of a heinuto- 
genous or embolic tuberculosis, or of an acute miliary 
tuberenloais, because in this case the tuberculous eruptions 
at the time of death generally reach the size of millet 
seeds. This form of tuberculosis most fivqucnlly dcvelnpn 
!is the result of a tuberculous focus in some p;ii'( iif [he 
body — e. g., a tuberculous lymphatic gland rupluriiifj iiilo 
a vein, the infectious material being carried by the bliMtd 
to the right heart and tlienix' into the lungs. A somewhat 
similar event occurs after the iiipture of a tuln'i'culous 
focus into a larger lyiiiphiilic vcssi'l, fiillnwed by ii trans- 
port of tuberculous ]iiiiliTi;il itiln llio riri'iilatinj"' liliwid. 
Circumscribed niiliiiry tiilpi'fciilii,-.i- nt' |iiirlH of the liilig 
tissue may result from thu bruiiUiiig into au lu-teriiii 
branch of a iireexisting tuberculous Ibciix iti the luiif: 
itself. 

In all these cases there circulate in the blmid lubi-jvlc 
bacilli that, if arrested in the cupillaricH, piwluce uuilti- 
ple, miliar)', embolic, tuberculous foci, the beginning of 
which takes plaoe in the capillary walls and their immc- 
B surroundings, 
.s elsewhere, tubeiv;le bacilli iu tliu lungs csuise firet 
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a proliferation of the fixed tissue cells. The capillary 
endothelium, the connective-tissue cells of the alveolar 
septa, the alveolar epithelium in the neighborhood of 
the bacilli begin to proliferate, and there are produced the 
so-called epithelioid cells that form the basis for the pul- 
monary tubercle. At this stage a purely cellular nodule 
is found, usually surrounded by the elastic fibers of the 
alveolar walls, and projecting into the adjacent alveolar or 
infundibular lumen. Under the influence of this nodule 
the alveolar epithelium begins to desquamate at the same 
time that inflammatory exudation also occurs, so that a 
varying amount of fibrin is deposited in the affected 
alveoli and around the cellular nodules. Histologically, 
the pulmonary tubercles of hematogenous origin differ 
in no way from miliary tuberculopneumonic foci that 
develop in lymphogenic or bronchiogenic tuberculosis of 
the lung. Several adjacent tubercles may coalesce w ith 
one another, thus giving origin to large conglomerations 
of tubercles, which for some time remain microscopically 
distinct. 

In acute general miliary tuberculosis the nodules do 
not, as a rule, reach beyond the stages just described. 
Occasionally, such nodules are found in the lumen of an 
infundibulum or an alveolus ; their localization is readily 
seen in preparations in which the elastic fibers are stained 
by special methods. It is then seen that, according to 
age, the cellular or more or less caseous centers are en- 
circled by the elastic fibers of the walls of these spaces. 

The epithelioid cells may form giant cells in varying 
numbers. Frequently, giant cells are seen with numer- 
ous protoplasmic pseudopods extending out and becoming 
lost in the reticulum of the tubercle. (See General Part, 
Tuberculosis.) Witli increasing growth there develops in 
the center of tlie cellular complexus a caseous necrosis 
which steadily advances. 

The forms of tuberculosis that begin in and spread 
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mg the bronchial tree or the lymphatic vessels, while 

Bsentiug the same histologic changes in their inception, 

~ r markedly in their fiirther course. . 

Y far the most frequent raode of tuberculous infection 

le lung and of the body as a whole is by way of the 

jBpiration. Through the respiratory passages the bacilli 

the small bronchial branches, where they become 

rested and pradiice in the walla the earliest clranges, or 

f reach the iufuncUbula or alveoli, where the specific 

umges then develop. In the first case processes de- 

dop similar to those seen in the evolution of broncho- 

aooia. Bronchitis, peribronchitis, and bronchopnen- 

t develop successively, the inflammation extending 

gh the bronchial wall into tlie surrounding tissue ; 

bologically, these changes are modified only in so far as 

ific effects on tlie tissues of the tubercle bacillus 

H into play. There is formation of nodules and then 

! caseous necntsis, which, as a rule, befalls tuberculous 

Bsue at a certain stage. 

~t may be assumed that the bacilli are arrested in a plug 

' mucus in a small bronchus, and next come in contact 

e epithelial cells of the walls ; the toxic action of 

( bacilli at once indnces a proliferation of the cells and 

Sikocytic emigration, and a bronchial tubercle is formed. 

" e nodules enlai^e ; the smaller the bnmchus, the sooner 

! nodules coalesce ; caseation occurs, and the caseous 

i soon run together and form a jtartial or complete 

30US ring around the bronchial lumen. At this point 

neighborhood of the bnjnclins is extensively involved ; 

hIuIch spread to the external layers of the bronchial 

which are destroyed and included in the caseous 

Caseous material either partially or wholly fills the 

1, and, in consequence, the corresponding alveolar 

inks together in atelectasis. Furthermore, the peri- 

foncliial connective tissue and the alveoli adjacent there- 

i present consecutive ctmiiges ; the alveolar wallc- are 
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PLATE 41. 
Fig. I.— Embolic Abscess of Lung In Pyemia. X 75. {Iii» | 

an liir, embolic, pnroleut pneumonia.) Aiflund the blnestniued coccnl 
masaoa lie n great namber ol' leakooyles in the alveolar liuuens and 
aepta. The luug tissue is in part nadergoiug purulent softening. 

Fia. II.— Caseous Bronchitis. X 40. Transverse section 
Ihrongh a amall brouehna and anrronmling luiig tissue. The wall of 
tbe bronchus ia completely broken down, mseated (1), its lumen 
parti; filled with the cheesy material (2). Tlie tubercntouB proveaa 
extends in a circular manner outward to the siirrDiinding Inng tissae ; 
the alveoli of the latter are iuSttruted and filled with n 
fluent tubercles (3). 



infiltrated with numerous rnimtl cells and appear thick- 
ened ; in the alveolar lumen a lively desquamation of the 
epithelium occurs, and the cells are mixed with red and 
white blood-corpuBclea ; at certain points large accumula- 
tions of leukocytes appear, which obscure the outlines of 
.the alveolar walla. Fibrin, in greater or less quantity, 
may also be precipitated in tiie surrounding alveoli ; in 
brief, at a short distance from the caseated bronchus there 
exists a tvpicai bronchopnenmonic focus, wliich at first 
presents nothing to betray its tuberculous origiu ; gradu- 
ally, the picture changes, however ; tubercle bacilli enter 
this zone also, either directly by virtue of their own pro- 
liferation, or, more frequently by far, they are imported by 
wandering cells. And now there appear in the walls of 
the alveoli new nodules, which grow eccontrieally while 
central necrosis takes place ; or, when bacilli are present 
ia lai^e numbers, the cellular exudate already present in 
the alveoli undergoes caseation to a larger extent, so that 
now a focus of caseous pneumonia results. 

Further inflammatory changes of a consecutive nature 

also develop in the lobule of the occluded bronchus. The 

L atelectasis is succeeded by a lively proliferation and des- 
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qiiamation of the alveolar epithelium, which fills the 
alveolar spaces ; often some fibrin is also precipitated, and 
this gives the tissue a certain compactness and a peculiar 
gelatinous consistence. In the absence in the closed 
alveoli of all interalveolar pressure on part of the air- 
current the proliferating epithelium frequently assumes 
the cubic and atypical forms referred to, which bear such 
resemblance to glandular epithelium. The connective 
tissue of the interlobular septa, or the peribronchial tissue, 
if not already tuberculous, may inaugurate the same pro- 
cesses of organization that are seen in the common pneu- 
monia, and that lead to fibrous induration and obliteration 
of the pulmonary area involved. Frequently, however, 
the collapsed and gelatinous lung tissue becomes infected 
with tubercle bacilli, either from the surrounding tuber- 
culous bronchopneumonia or from the tuberculous plug in 
the bronchial lumen, and in this case it undergoes a rapid 
caseous necrosis (caseous pneumonia). When fibrin is 
present in larger quantities in the alveoli, then it may — 
as also the elastic tissue in the alveolar walls — resist the 
necrotic action of the bacilli longer than the cells in the 
alveoli. The bodies of the cells run together, and the in- 
dividual cells are no longer distinguishable, but disintegrate 
into a finely granular, opaque mass ; peculiar distortions 
occur in the nuclei which undergo fragmentation, the result- 
ing particles often retaining for a long time their affinity 
for stains. Gradually, this process extends to the cells of 
the alveolar walls and destroys the epithelium, the caj)- 
illaries, and the connective-tissue fibers and cells. At 
this stage the necrotic lung tissue may still contain 
dense, easily stainable plugs of fibrin ; even the inter- 
alveolar connecting bands may be retained. Eventually, 
the fibrin also disintegmtes, leaving only the elastic 
fibers, which, as a rule, break up into segments arranged 
in rows before disappearing. Finally, there result larger 
areas composed of an unstainable and almost structureless 
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PLATE 43. 
Fm. I. —Miliary Tuberculosis of the Lung. X 35. Tlw ] 

tutierclea are caseated iu tbe ceuter ('J), nod are anrronnded by it: 
coutaiaing, alveolar tissue (1) ; at parta the tabercles are so cloee to 
eaiih other that larger nodules are formed ; giiuit cell (3) . 

Fio. IL — Caseous Pneumonia. Weigert'ti flbrm stain and elas> 
tic-filier Rtain. X 70. The tissne has nodergoiie complete necrosie ; 
uQclei can not be recognized either in the alveolar walls or in their 
InmeuB ; in the latter are seen an opaqae, granular (cheesy) detritns 
with some chromatin fragments ; 3, well-preserved fibrin is seen in the 
peripheral parts, and a few alveoli are filled with closely packed fibrin, 
as is seen in croopous pneumonia : the elustjc fiber? in the alveolarr 
nails (1) and blood-vessels (2) are stUI well preserved. 



material, — the caseous material, — which is rather dry and 
wholly bloodless, hence the well-known yellowish-white 
color. The blood-vessels in areas of caseoa'j pntiumoma 
are usually stopped up by fibrinous and lenkocytic thrombi 
— a dense network oC fibrin adhering to the intima, 

Tuberculous brf>nchopneumonia, and caseous, circum- 
scribed pneumonic foci are commonly succeedetl by a 
further spread of the tuberculous process through the 
lymphatic system. The lymph-vessels run parallel with 
the bronchi and with the vessels, being situated in the 
peribronchial and perivascular connective tissue; their 
roots and radicles are, therefore, inclosed in the tubercu- 
lous granulation tissue in the forms of pidmonary tuber- 
culosis now described, and bacilli naturally find their 
way into the lymph-^iurrent, by which they are thMi 
carried further. In this way multiple tubercles form in 
the lymph-vessels themselves, which, on account of the 
resulting swellings, may appear as strings of l>eads, as 
they run around the bronchi. This raay be properly 
peribronchial tuberculous lymphangitis, 

In this ease the tubercles originate from the lymphatic 
epithelium. The concentric enlargements extend, on the 
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one hand, tiiwaiii the bronchi ; oil the other hami, towani 
the aiirrmindiug alveolar tissue. AVhen several lymph- 
vessels in the circumference of a bronchus become tuber- 
culous, tlien caseous rings may form around the bronchi, 
due to the circular confluence of spreading tubercles whicli 
may attack the bronchial wall secondarily, and eventually 
extend to the lumen. It eometimes happens that in 
favorable sections of a pulmonary lobe the. yellowish, 
nodular cords can be followed with the naked eye clear 
to the hilus, where they end in tlie peribronchial lymph- 
glauds. In the latter stages of the disease, when the 
confluent nodules have destroyed the bronchus and invaded 
the surrounding tissue, the exact genesis of the disease can 
no longer be followed. 

When the tubercle bacilli enter the alveolar tissue 
directly through the bronchi, which is often the case in the 
apices of the lungs, then there develops a minute pneu- 
monic infiltration in case the bacilli remain ; or they may 
be taken up by wandering cells and carried into the lymph- 
vessels of the interstitial tissue, become arrested here, and 
induce the formation of nodules. In the first case there 
is produced a miliarj-, tuberculous pneumonia ; in the 
second, a pulmonary tubercle. But the histologic differ- 
ences us to position and mode of further spreading are 
early obliterated, because the interstitial tubercle very 
Boon causes pneumonic changes, while the primary foci 
in the alveoli, in their turn, soon induce interstitial 
ohaiiges. In the beginning the alveolar foci consist prin- 
cipally of proliferated, alveolar epithelium and wandering 
cells, while the interstitial foci are built up by connective- 
tissue cells and vascular epithelium. From the resulting 
epithelioid cells giant cells are formcfl with pscudopodial 
processes extending into the reticulum of the tubercle ; 
the protoplasm of the giant cells frequently contains 
tubercle bacilli as well as disintegration iirodiictii of such. 
In general the giant cells are the more numerous the 
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PLATE 43. 
Fig. I.— Miliary Tuberculous Pneumonia. X HO. 

gert'a fibrin ataiii uud eluHtit-fiber alaia. Si^veral alveoli adjoiuing 
eocli otlier are filled with u cellular and fibrinous exudate. The cells 
consist largely of desquuniaUid eiiitbeliuni ; fsome of tbeir oaelei have 
not takei) the staiu (begliiaing cuiH^tJon). The itttitched alveolar epi- 
thelinm ia andergoiug pFoUreratino. 

Fio. IL— Caseation of the Exudate In an Alveolus In a Case 
of Caseous Pneumonia. X 360. Elastin staining. Thealveolns 
ia filled up nith a grayish, fine, gniDvlar masH, coutuining a larger nniD- 
ber of nuclei which are nudergoiug degeneration. The cell-bodies are 
no longer visible. 

slower the process of nodule formation ; in the rapidly 
spreading, diffusely pneuinnnip, and extensively caseated 
forma giant cells are often absent. As elsewhere, the 
center of the nodides, after a time, becomes caseous, and 
larger caseous areas result from the confluence of groups 
of nodules, 

The further fate of such isolated tuberculous foci may 
vary much. Tlie form of healing tlirougli connective- 
tissue encapsulation is relatively common. In this case 
the exudation docs not progress further into the adjacent 
alveolar groups, but from the mat^iua of the nodules 

PLATE 44. 
Fio. I. —Desquamative Pneumonia (Buhl) Around a Tuber- 
culous Area of the Lung. X 340. 1, " AtypicaUy proliferated," 

cuboid, and cylindric, alveolar epithelium ; 2, deaquamated, veoicn- 
lated, swolleo, alveolar, epitbelial cells ; 3, epithelial cells loaded witH 
anthracotic pignieut. 

Fio, II.— Proliferation and Desquamation of the Alveolar 
Epithelium in Tuberculous Pneumonia, y 520. 1, Fibrin plug 
in an aiveolns ; 2, iuteralveolar fibriu bridge (Cohu's stiRnia) ; 3, pro- 
liferated alveolar epithelium partly detached fn>m the nuderlying 
k ra^ntbrane { 4, elastic Sbeis of the alveolar wall, 
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springs a cellular couiiective tissue wJiii-ii gradually 
bficomes more and more fibrous and loss cellular at the 
Bame time as it suvrourids and encroaches upon the case- 
ous zone ; the epithelioid cells, which oflxjn are arranged 
in a radiating manner around the caseous center, and also 
the more peripheral round cells, disappear, and in their 
place connective-tissue bauds appear derived from the in- 
terstitial tissue, especially the peribnmchial. Thu advanc- 
ing connective tissue frequently takts up the giant cells, 
which may remain inclosed with the new tissue. The 
caseous material d ries up more and more, and shrinks, and 
calcareous salts are frequently deposited here ; the caseous 
focus, at first soft and gritty, later becomes converted into 
a dry and brittle calcareous mass. The connective-tissue 
formation is not always limited to encapsulation of a pre- 
existing focus, but may assume a more progressive charac- 
ter an(l give rise to a cirrhotic induration of the surround- 
ing tissue ; Sbropla'Ktic sprouts, similar to those observed 
in the organization after lobar pneumonia, grow into the 
alveoli, fill up the lumens, and eventually change the tis- 
sue into a hard, cicatricial mass. Such sears are favorite 
places for the dejwsition of coal pigment, which is scattered 
about in stellate and spindle-shaped groups between the 
fibrillte as well as in the persisting cells (slaty induration). 
The alveoli immediately adjacent are often the seat of a 
vicarious emphysema. (Plate 45, Fig. II.) The epithe- 
lium of the alveoli that are not obliterated often assumes 
a cubic form, giving rise to gland-like spaces and tubules. 
(Plate 44, Fig. I.) If living tubercle Iwcilli are not pres- 
ent in the caseous or calcareous focus, then the tuberculosis 
is to be regarded as healed. 

But the course is not always so favorable as tliis; fre- 
quently, indeed, does the opposite happen — namely, soft- 
ening and solution of the foci. Two conditions are to be 
considered in connection with this proecss — namely, the 
mechanical and the infectious. 



PATBOLOOJC mSTOIAtOT. 

PLATE 45. 

Fio. I.— W«ll of a Tuberculous Cavity In the Luag wltbl 
Cirrhoste of the Apex. >: 16. I, Cavity ; 2, alireilily, 
maatwH ; 3, tlosely QbrilLir fibrous tissDe with aiitlirai»(ii.- pigment ; 4, ■ 
cum (iressed alveoli witli jirolife rating epitbeiiii 

Flu. II.— SUty Induration of the Lung in Obsolete Fibrous 
Tuberculosis (Cirrliosls). y 55. 1, Knii.liystniuluiiii lun^tissne; 
3, an iiidurateil area uf liiii^, (.■oinposed of a ciiiKe, librillar, unci slightly 
cellnlar, cooneclive tisHQe (scar), inliltrated wilh masses of black pig- 

If tlie tuberculous focus either starts from a bronelius o 
a bronchiole or reaches them io the coarse of its extensiuDyl 
then tlie broncliial wall becomes involved in the necmtie' 
process ; no longer able to w^itbstanil tlie in,spiratory pro&- 1 
sure, the wall diluti'S, and in the necrotic district tlierefl 
results a cavity which is in connection witii the bronchus — 9 
the so-called hroncliiectatic cavity. Such cavities mayl 
arise in the smaller bronchi and, by amalgamation, form 
larger, irregular caverns. 

'Die niajority of the cavities, however, are the result of 
mixed infections with pneiimocooci, streptococci, etc., whic& ' 
reach the tiiberciiloiis pneumonic areas with the air. Tliii^^ | 
mixed infection leads to a softening of the caseous material'lJ 
and a progressive suppuration at Ihejwriphery of thefocue y 
sooner or later the focus empties itself through a bronJ 
rhus. The innermost layer of the walls of a cavity likd 
this consisbj of necrotic tissue containing innimierabU 
tubercle bacilli ; the adjacent layers are infiltrated verj 
densely with leukocytes ; following the evacuation thenj 
ensues an active and productive inflammation, the r 
of wlilcli is the production of a connective-tissue sua 
around the cavity ; this sac has a structure similar to t' 
slaty induration around caseous foci ; coal pigment maj^ 
be deposited in fibrous lamellEe, and the epithelium of them 
adjacent alveoli may assume a cuboid form. 
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As the cavities (.'iilai'jjt!, a few ptTsisting bands or ridges 
■of tissue iire usually ibund to pass across tlie spaces. 
On esanii nation, these are found to consist largely of 
bl<x)d-Vfssi'l3 with greatly thickened walls, the lumens 
Ixiin^ wholly or partly closed l>y endarteriticr or endophle- 
:bitic cliangi'S. (See Circidati.iry Organs, p. 39.) 



Syphilis. 

There ia no doubt but that syphilis of the lunga 
I in the adult, but its histologic changes are Httie 
^nowii. It is probably frequently confounded with the 
ihronic indurative forms of tubercuh)sis, both luaeroscopi- 
illy and luicroscopitally. The tuberele bacilli are 
' ient, of course. In t]ie new-bom, however, and the 
einaturely still-born the pulmonary lesions of cougeni- 
hl lues present characteristic appearances. Two chief 
M-ms are distinguished — the pneumonic form, which in- 
KTDlves whole lobes and often the entire lung, and tlie 
(arc am scribed, nodular form. 

The diffuse form is characterized by a general increase 
of the interstitial connective tissue, interlobular as well as 
peribronchial ; the alveolar septa are also thickened ; this 
is duo to the presence of numerous, spindle-sha]ieti and 
piilygniiiil, tihroblastic cells. The alveolar spaces become 
e(iitlr;ii'tii| ; they usually contain a mtiier richly cellular 
exudate ihiii|hi-.i>i1 of some leiikiwvtes and numei-ous, des- 
qiuiiiiitutl, epithelial cells, which have a pronounced ten- 
dency to fatty changes. The IjhxMl-vessels present thick- 
ened walla ; in the adventitia are connective tissue 
_ proliferation and follicular heaps of munds cells, and in 
i tntima is hyjuTplaaia of the subepitheliid connective 
so that the limien becomes greatly narrowed and 
wholly clo'ied. This renders the organ anemic, 
'his eoml»inetl with the fatty cliangea in the alveolar epi- 
Bieliiun gives the involved district a yellowish-white 



116 PA THO LOGIC HISTOLOG Y, 

PLATE 46. 

Fig. I.— Syphilitic << White " Pneumonia of the New-born. 

X 250. The alveolar walls are considerably thickened with a richly 
cellular, connective tissjie (1). In the alveolar lumen numerous large, 
desquamated, epithelial cells (2) and sevenil leukocytes are seen. 

Fig. II.— indurative interstitial Pneumonia in Hereditary 
Syphilis. X 250. The connective-tissue septa of the alveoli are 
considerably broadened (1). The alveolar lumens are small and 
tubular in appearance (2), with atypically proliferated, cuboid epi- 
thelium. 



ap|)earance and a firm consistence, and hence the term 
" white pneumonia." 

In many cases the lun^ of syphilitic fetuses contain 
larger or smaller, light-colored, dry nodules, which are 
usually not sliarply (drcumscribed. Examined micro- 
scopically, it is seen that the changes evidently date from 
an early embr}^onal period. The principal part of these 
nodules consists of a dry connective tissue with long fi- 
brillie and spindle-shaped nuclei. This tissue is arranged 
in dense bands, and incloses gland-like and branching 
centers lined with a cubic, cylindric, or quite regular epi- 
thelium. These spaces correspond to the alveoli whose 
development was arrested by the growth of connective 
tissue in an early period when the alveolar lining in 
general is cubic in character. The centers of these nod- 
ules are often caseous — that is, the nuclei are not stained 
while the coarser structure is quite distinct, as is often the 
case in the (caseation of syphilitic lesions. In the lung 
tissue about the nodules the alveolar septa are usually 
thickened for a considerable extent, and frequently a 
" white pneumonia " is also present. 
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EESPIEATOKT ORGANS. 



PLEURA. 

The pulmonary aiwl costal (including the diaphragmatic) 
leura coiieists of a layer of parallel connective-tissne 
fibers with but few nuclei and interspersed with numerona 
elastic 6bers. The free surface is covered with flat, polyg- 
onal ppitlielium. The pleura is involved in all pul- 
monary iuflammationa that reach the pleural surface of 
the Inng. The character of the exudate varies from a 
fine, maci-oscopically barely visible layer of fibrin to 
vohmiinoua, tibrinoua precipitates or purulent collections. 
In fibrinous pleuritis the epithelium is lost tarly through 
swelling and fatty changes ; where it is still retained it 
shows loosening and granular disintegration; rarely does 
it appuar to proliferate. The fibrin, which is derived from 
the exudation and coagulation of jilasniutic fluid, may 
ipear first upon or under the epitiielial cells. The cou- 
■;ive tissue shows much vascular congestion, the blood- 
isels often containing leukocytes or thrombi of iilaraen- 
fibrin ; the lynipli-vessels are widened and often con- 
tain fibrin in addition to desqTiamated cells. Between 
the connective- tissue fibers He leukocytes, which usually 
also infiltrate the fibrinous deposit ; tlie cells of the con- 
nective tissue proliferate freely and a granulation tissue 
is formed, cflrajKised of fibroblasts, leukocytes, and new 
bloo<l- vessels, which jtush t^vward and eventtially replace 
the fibrin. Islands of fibrin may be found iiiclii.-icd in the 
graniiliitioii (issue ; such tibrilllln^ iiiaswrs (iftcn uiidci^o 
hvaliiic ciiangr's, and f'l.iTii ;riii-ti'nin;;. ]innint,r,.|icoiis flakes 
.which no longer take the fibrin stain. Gradually, tlic <:nm- 
lation tissue clianges into a densely fibrillalcil, filirnus 
me, its cells diniiuish, its vessels beenmin^ nblitrnttcil. 
Ac(-ordiiig to recent investigations l>_v ZicgliT, hyaline 
langt's may also ix-eur in mature (vnncctive tissue, pri)l>- 
ily due to an infiltration of the connective tissue with 
albumiuoua body that but) uoagulated in hyaline fonii> 



118 FATBOLOGIC HISTOLOGY. 

PLATE 47. 
FiQ. I.— Acute Fibrinous Pleurltis in Croupous Pneumonia. 

X 86. Weigert'a fibrin stain. 1, Deposit <if fibriu iacloaiug lenkoi 
cjUs ; 2, luag tissue iiifiltiuted with pneumonic exnduto ; 3, thick- 
ened pleura infiltrated with yoong Ponnective-tiBSiie cells and shoola 
of thin wuUed hlood-Tessela, in the himen of which are seen leuko- 
cytes and fihrin (2). 

Fio. II.— Beginning Organization in Fibrinous Pleuritls. 
A part of the preceding figure X 340. I, Layer of fibrin (the pleura 
is to be thought aa near 2) ; 3, joang blood-vessels growing lowiird 
the fibrinous layer; 4, as n result of fibrinous ai^nmuMion, one of 
the Tcssels has become thrombosed ; 5, large epithelioid cella with 
Tesicular nuclei ; 6, spindle-shaped, yonng, connective-tissue cells ; 7, 
lymphocytes ; 8, leuVoeiytes. 



In this way arise the eon nective-t issue bands, wide-spread 
fibrous adhesions, and extensive sears in which lime-suits are 
later deposited. 

The tuberculous pleuritis is distinguished from the sim- 
ple by the presence of tubercles and easeating noduh'S in 
the granulation tissue. Otherwise, the same pi-ocesses of 
exudation, proliierationj and organization occur. 



THYROID GLAND. 

The thyroid gland is a com]>ound tubular gliiinl whose 
duct, — the thyroglossal, — which at one time opens at the 
foramen cecum on the back of the tongue, becomes oblit- 
erated in early embryonal life. The tubules are blind at 
both ends, and dense strands of fibrous tissue sei>arate them 
into lobules. Clotlied with a cubic and cylindric epithelium, 
which is arranged upon a basement membrane, the tubules 
at all stages contain a homogeneous, so-called colloid mass 
which also fills tJie lymph- vessels. The stroma is richly 
vascular. 
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migratiug tliroiigli tho epithelium, and constitato a fertile 
source of tlie salivary corpuscles. The tunica propria of 
the pharjox is also infiltrated with leukocytes which 
migrate through the epithelium. 

In the esophagus three coats are present : The mucosa, 
covered by stratified 8quamoui^' epithelium, and containing 
in the tunica propria a longitudinal muscularis mucosK ; 
the subniucosa ; and the internal circular and the external, 
longitudinal, muscular layers. In the upper fourth the 
muscular tissue is exclusively striated ; in the lower fourth 
it is exclusively unstriat«d ; and in tlie middle two-fourths 
the two are mixed. Outride of the muscular coat are 
connective-tissue bundles, interspersed with elastic fibers, 
among which run vessels aad nerves. The subinucosa 
contains mucous glands ; in the upper and lower ends of 
the esophagus are glands which correspond in stmctupe to 
the fundus glands of the stomach. Ijetikwytes commonly 
infiltrate tlie neighborhood of the glands. 

Throughout the entire intestinal tract, from the stomach 
to the rectum, the walls comprise three layers : The serous 
coat, the muscular, and the mucous. Bchveen the mucous 
and the muscular lies the submucous. 

The serous ooat, or the visceral layer of tho peritoneum, 
consists of interlacing buntUes of connective-tissue and 
numerous elastic networks, which estcrnully in pInwH are 
condensed to form a distinct limiting nicinlininc Tlie 
free surface is covered by :i single layer of flat, |M)lyg<)iiaI, 
epithelial cells. In various places ihe subserous eonnecv 
tive tissue contains a varjing amount of fat-<rells. The 
parietal peritoneum at some points unit^iins smooth muscle- 
filiers. 

The muscular coat of fht! stomach has three layers — 
namely, external longitudinal fil>er8, a central cin-ular 
' O'er, and an oblique inner layer which in the fundus pre- 

its a complicated armngement. Throughout the liii^ 

1 small intestuies the musciilaris presents but an i.v.i 
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circular and au external longitudinal coat. r*'orniallj', the 
spindle-shaped muscle-cells in the adult contain some pig- 
ment granules about the nncleus. Between the two mus- 
cular layers occurs Auerbacb's nerve-plexus. 

The submucous coat consists of fibrillated connective 
tissue with numerous elastic elements ; it contains spindle- 
shaped, stellate, and other cells, and also small masses of 
fat-cells. Internally, this layer passes on into the stratum 
proprium of the mucous coat, in which there are no elastic 
elements, hut it contains a vurjing number of lymphoid 
cells and thus acquires the chamctcristics of the so-eailed 
eytogenic connective tissue (adenoid tissue). 

The muscularis muscosse, ivtiich occurs throughout the 
whole gastro-intestinal tract, may be regarded as tlie 
boundary l»twecn the submucous coat and the tunica jtro- 
pria of the mucous layer. The muscularis nmcosse con- 
sists, as a general rule, of a single layer of longitudinal, 
smooth muscle-bundles, which at certain places (the villi) 
send prolongations into the raucons membrane proper. 

The epithelium from the cardiac end of the stomacli to 
the anus is a single layer of cylindric cells. In tlie sub- 
mncons coat lies a second nerve-plexus with ganglion cells, 
the so-called Meissner's plexus. The transition between 
the flat epithelium of the esophagus and the cylindric epi- 
tlu'liniii of the stomach is sudden and sharp. 

Tlu' cpilhelinm of the stomach aivers its interior com- 
pletely ; it continues into the mouths of the glands and 
produces mucus, in consequence of which there are found 
a varying number of goblet cells. There is no cuticular 
formation. 

Three forms are recognized among the tubular glands : 
(1) The canliac glands, occupying a small zone at the 
transition of the esophagus into the stomach. They are 
compound, tubular glands, which empty into pit-like de- 
pressions lined by typical gastric epithelium. (2) The 
gastric glands proper, which are found in the fundus and 
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I the body oi' tlie stomach. They rest upon the musciilaris 
Lmuuisie, and are simple tubular glands, often branched. 
K'They contain two distinct kinds of cells — the chief or 
Kijeiitral cells which, small and prismatic, line the principal 
Bpart of the tubule and secrete pepsin ; and tlie parietal or 
■acid cells, which occur at irregular intervals along the 
KQiembrana propria aud outeide (if the chief cells. The 
■parietal cells appear to secrete the acida of the gastric 

■ juice. (3) The pyloric glands, occurring in the pyinrio 

■ part of the stomach, and distinguished from the preceding 
Iby numerous turns aud divisions of the tubiiloa and by 
■entire absence of the parietal cells. In addition, the 
KiDUcous membrane of the stomach contains closed tbUicles 
Bfiimilar in structure to that of the solitary follicles of tlie 
Kntestine. 

■ The mucous membrane of the intestine presents nu- 
^hierons elevations, — the intestinal villi, — which consist 
K>f a prolongation of the tunica propria, smooth muscle- 
BSbers, a capillary network ^th small meshes, and also, as 
^» rule, one, or i-arely several, central chyle vessels. In 
■the duodenum the villi are broad and leaf-like. Two 
winds of epithelium cover the villi — the epithelial cells 
Bproper, of cylindric form and providtnl with a distinct 
Bcuticidar border on their free surface, tiie nucleus lying in 
Hithe inferior half of the cells; between these occur the 
Beecond kind of cells, the goblet cells. 

I The glands of the small intestine are formed by the sim- 
Bple tubular depressions, or IJeberkiihn's tirypts, between 
■the villi, and they are liued with cylindric cells and goblet 
■cells. Between the epithelial cells of the villi and of the 
■crypto migratory leukocytes are found in varying numbers. , 
I In the duodenum there occur also branched tubular 
Bglands of Bnmner, which pierce the rauscularis mucosre, 
■and are lined with darkly granular, cylindric cells. 
B The lai^e intestine is devoid of villi ; the crypts of 
HUeherkuliu are larger and contain numerous goblet cells. 
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Tiie surface epithelium presents a eiiiiniilar or basal 
border. , 

In the mucous niemhrane of both lai^o and small intes^ j 
tines are numerous lyniph-n((clulL's, occurring either singly | 
(solitary follicles) or in flattened gnmps (agminated I 
t'ollieles or Peyer's patches). Tliey lie partly in the ] 
mucous membrane itself, partly in tlic subnmraniH tissue; 
they reach, on the one hand, to the surface epitheliom ; 
on the other, to the muscular coat. They possesu 
n delicate oonnccttve-tissue capsule and a delicate reticulum, 
in the spaces of whicli lie the lyniphtx'ytes. The interior I 
presents a distinct germinal center. 

In the lai^ intestine are found only solitary follicles 
that here are embedded a little deeper in the mucosa, the I 
epithelium forming small crypt-like depressions ujjon their 
surface. 



ORAL CAVITY, PHARYNX, ESOPHAGUS. 

In the mouth and pliaryux occur simple catarrhal pro- 
cesses that histologically resemble those of tlie upper 
air-passages, except in so far as the stratified squamous 
epithelium naturally is more resistant than the cylindrio. 

The vessels of the stratum proprium and of the submu- 
cosa are strongly injected. The wandering cells, present . 
normally, are now increased, liTnphocytes and numerous i 
leukocj'tes are present, and in the act of passing out be- 

Itween the epithelial cells, in whose mterior tliey also fre- 
quently are found. 
The mucous glands are enlarged ; here and there a duct [ 
I is dilated and cystic, filled with nuiciis. The epithelium 

I shows a granular cloudiness of its protoplasm, especially j 

I in the upper layers, and there is an increased desquama» \ 

I tion ; ou the tongue the kjosened cells dry up and form 

I brownish masses, which contain numerous bacteria and 

I thread fungi ; the adenoid tissue is oflen considerably 
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] in(;r<.«tie(l, especially iu tlie pharj-nx in chronic catarriial 
1 iConditions, leading to fotliciilar nodules, wliicli give the 
I mucous membrane a granular appearance (granular pliar- 

The jiapilliE nf tho tongue, especially the secondary 
I papillie of the tilif'onn variety, are often covered by the 
[threads of a liingus (Lcptothrix buccalis, Rubin), which 
I must not be confounded witli the hair-like prolongations 
I of the apices of the filiform |)apillie, produce*! by increased 
I growth of the epithelium; hi marked cases the tongue 
I ap|>earB as if covenxl with hairs, from nine to tiiirteen 

milliniL'tiTS long and pointing backward (lingua hirsuta 

or villosa ; frequently, the hornilicd epithelium assumes 

a black color (black, hairy tongue). 

Infants that are poorly nourished, marantic individuals 
I in genorai, and especially diabetics, frequently present 
i whitish-yellow, circumscribed deposits ujron the lining of 

the mouth, pharynx, eaophagus, and in children even of 

the skimacli ; these Joposita are easily removable and at 

first glance they are not unlike diphtheric membranes. 

Microscopically, they are found to consist almost wholly 
Lflf a branching network of the mycelium of the thrush 

'uugiiB, or otdium or saccharomyces albicans. The 
& threads are septate, and the hyphte carry oval conidia or 
rspores. Between the threads lie masses of desquamated, 
Fpartly necrotic, epithelium. In sections it is seen that the 
pmyw^liiim passes deeply into the softened epithelium, 
r whicb is infiltrated with leukocytes. On the surface of 
I the mass lie masses of spores and bacteria of various kinds. 

The Iimsencd epithelial cells frequently show poorly 
I Btaiued nuclei, or no nuclei. Occasionally, the mycelium 

penetrates the entire thickness of the epithelium and 
[ leaches down into the stratum proprium. 

Tuberculosis of the mucous membrane of the mouth 
I and of the pharynx, as well as of the esophagus, is rela- 
f tively rare; histologically, it is devoid of peculiarities; 
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PLATE 48. 

Fio. I.— Variola Vera of the Tongue, x 75. 1, Tha wh^ft*^ 
thickness of Che epithelial lining ia broken down mid necrotic ; snb- 
iiiucosa peneti'iitcd with greatly iiijei;ted tilood-vetiHels ; 3, the sub- 
mncoua glands iirc necrotic, with cjst-like dilatatiou of t 
3, innBcalHtnre. 

Flu. II.— Tuberculosis of the Pharynx, ■ 75. 1, E[>ilhe- 
Uinu in pUicea very thin and at the i>")iut nl' rupture ; in strutiiiii 
propTinm nnmeroiis couSaent tal)er<:lea with liegiuuing necrosis nnd 
many giant cells (,3) ; 3, mucous gtanda. 



the nodules develop in the stratum proprium of the 
mucosa, aiitl consist of epithelioid and giant cells and 
peripherally arrangetl round cells. The center mrly he- 
coraea caseous, aud as the prttcess invades the epithelium 
this becomes thinner and thinner and infiltrated with 
round cells, until, finally, rupture takes place; caseous 
material is then discharged, and a tuberculous ulcer with 
sinuous outlines is formed ; the development of new 
tubercles followed by caseation leads to increase in ex- 
tent and depth of the ulcer, whose surroundings are 
usually widely infiltrated with round cells. 



PLATE 49. 

Fio. I.— Diphtheria of the Pharynx. X SO. The exndation 
of Gbric (1) between the necrotic epithelial cells ia Ha .idviinced ; the 
iiecrosis has not jet reached the superficial surface. In the Bubmucoaa 
(3) the blood-vessels are dilated, some filled with fibrinoiiH tbrambi 
(3). 

Fio. IL— Diphtheria of the Tonsil. X 280. ], Fibiinona de- 
posit, inclosing in its meshes nuclei wbicii are disintegratin); ; 3, zone 
of the former epithelial layer ; epithelial cells l-'itgely disintegrated ; 
3, nuclei of diiiiD teg rated epitheliul cells ; 4, lymphocytes of tonsillar 
follicle. 
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Nonin is the name given to an infiammatiuii hegiimiiig 
in the mucous membrane of the lips or the niotitli, especi- 
ally ill chihiren after severe infectious diseases. At first 
the mucous and submucous coats become edematous and 
infiltrated witli bloiid, followed by leukocytic accumulation 
and au cxtensi\-c imd rapid gangrene, which spreads in ex- 
tent and depth, involving all the adjacent Boft tissues, such 
as glands, muscles, fat, and external skin. Previous to 
their total disappearance the nuclei break up into frag- 
ments and deeply staining, minute particles. The blood- 
vessels generally are thrombotic. 

In smallpox the mouth, pharynx, and also the esopha- 
gus are often the s^t of eruptions quite Riniilur hist^)- 
It^cally to the cutaneous pustules of variola. The epi- 
thelium becomes the seat of vesicular sjtaces filled with 
serous fluid, and formed by the pressing asunder of 
the cells that may remain connected by protoplasmic 
bands and bridges, so that tlie cavity of the vesicle is sub- 
dividetl into many coni))artmentH. The accumulation of 
emigrating leukocytes ultimately renders the contents 
wholly purulent. Thrnufjii rupture of the summit of the 
pustule a fliillvurd ul.rr is ruriued ; usmdly, this occure 
earlier in tlio (■riiptiims iiiH>n min'ous surfaces than on the 
external skiu, wluwe horny layei' is more resistunt. The 
floor of the ulcer is formed by necrotic epithelium and 
biieterial uiasses, especially staphylococci and streptoooeci. 
The stratum proprium and the submucosa are much con- 
gested and infiltrated with leukocytes. The mucous glands 
of the submucosa may present similar pustular efflores- 
cences with necrosis of the glandular epithelium and also 
cystic dilatations of some acini, which lieconie filled with 
Duisses of mucus owing to occlusion of some of the secret<>ry 
duets. The Infiltration usually extends to the underlying 
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Croupous and Diphtheric Inflammation. 

Croupous and diphtheric processes wcw frequently, 
especially in chikiren, upon the soft palate, the tonsils, in 
the pharynx, and more rarely in the mouth itwlf. Ana- ^^ 
tomicaJly, the terms croupous and diphtheric signiiy sn 
inflammation in which are combined nccrasis of the 
mucous membrane and fibrinous exudation, so that 
membrane (" pseudomembrane ") Is formed. If the 
necrosis involves only the su[>erficial layers of tlie mucosa, 
— merely the epithelial layer or perlmj)s only the outec 
layers of this, — the affection is called croup ; while di{^ 
theria, in the anatomic sense, is characterized by a deepffiE 
necrosis, which extends into the stratum proprium. Pmo^ 
tioally, the two forms are hard to differentiate from eacSj. 
other; transitional stafres occur from superficial fibrinoufs 
deposits with but a slight necrosis, to a severe inortificatiosi 
with the formation of fibrinous material in thedee[)e8tlay« 
era of the mucous mcnibraue. The necrosis and precipitati^"^ 
of fibrin go hand in hand, and stand in direct causal ] 
tion with each other because the death of the tissue cells sets 
free fibrin ferment which induces eoagulatinn in the plas 
matic fluid exuded fnim the dilated vessels. This process # 
can be observed histologically in various stages of the 
disease. In the beginning tlie vessels of the stratum 
proprium are greatly dilated and filled to distention with 
blood ; mixed among the red blood-corpuscles are 
numerous leukocytes which are also found free in the con- 
nective tissue and the epithelial layer. In some vessels 
occlusion by fibrinous filaments can be recognized. The 
epithelium is swollen, the protoplasm of the cells in the rete 
Malpighii is granular, and the intercellular cement lines 
appear broad. And now the first threads of fibrin can be 
ob8er\"ed as broad, glistening Itands between the cells ; the 
bands or layers unite to form a network the meshes of 
which becoreie narrower and narrawer while the inclosed 
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epit.]iL'li;il fjellii uiKlergo a progressive solution. Gradually, 
the nuclear chromatin becomes condensed (pyknosis), fol- 
lowed by disintegration into minute fragments ; eventually, 
the fragments disappear wholly, and the destruction of 
the epithelium is now complete. In the mean time other 
nuclei appear in the librin, due to the migration of 
numerous leukocytes and nuclear fragmentation ; occasion- 
ally, lymphocytes are also visible. Usually, the exudation 
rises above the epithelium. The plasmatic fluid emerges 
upon its surface and runs over it for a distance before 
coagulation takes plac« ; on this account the margins of 
the pseudoraembrane are usually easily separated from the 
underlying tissue. Sometimes the emigration of leuko- 
cytes into the membrane is very marked, ho that it be- 
comes softened and assumes a purulent apiiearauce. A 
dense, leukocytic wall forms at the margins of the zone of 
coagulation necrosis ; finally, the new membrane separates 
either in the form of large shreds or as smaller, sofiter 
pieces, due to fatty changes, so that a more or less deep 
loss of substance results — the diphtheric ulcer. Healing 
results from proliferation of the epithelium in the vicinity, 
and new cells gradually cover the defect. 

The disease just described is caused in tlie pharyngeal 
cavity and in the respiratory mucous membranes princi- 
pally by Liiffler's bacillus of diphtheria ; in the latter 
stages other micro-organisms, especially streptococci, are 
also found present, often in dense layers. At times these 
only are active — as, for insluncc, in scarlatinal diphtheria. 
But chemic agents, especially corroding substances such as 
ammonia, can also produce the anatomic picture of a 
croupous-diphtheric inflammation. This form of inflam- 
mation is consequently not of itself absolutely distiuelive 
of a definite infection, 
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PLATE 50. 

Pig. I. — Acute Suppurative Embolic Parotitis, y 7a 

append kitls.) Tbe iiiterstitial tissue of the lobules ia pumkntly il 
filtrated, the acini themselvea are liiigely destroyed and also great(^ 
infiltrated with leukocytes (3) ; a few are still present (1). At aeren 
orcus ai^cnmulatious of pyogenic cocci (3) are seen. 

Fit). 11— Thrush Vegetations in Esophagus. X 270. Sl^nc 
by Grum's method. The upper epithelial layers are loosened ii 
uonnectiooa, separated and infiltrated with the mycelium of the tb 
fuugns (oidiuui or satchnroniyces albieans) ; tbe Ibreaxls ai 
In tbe lower layers of tbe epitiieliuin (right) iiniuerous leukocytesfti 
present. 



SALIVARY QLANDS. 

The salivary glands, especially the parotid, are : 
rarely tLe scat of inflainniation. In addition to the epn 
deiiiic form of acute parotitis or mumps, the parotid 
gland is frequently involved in suppurative processed 
princiiMlly in the acutfi infectious diseases — typhoid fevei 
dysentery, cliolera, scarlet fever, diphtheria, sepsis, pyenii 
The pyogenic microbea in most cases prol>ably enter tl 
ducts of the gland (Stenson's duct) from the oral cavil 
There results an acute sialodochitis with occhision of t 
salivary passages by pus-cells, desquamated epithelial cellsjfl 
and bacterial niasses. The overflow of secretion is hiu- I 
dered and the entrance of bacteria into the substance of 
the gland favored. The interstitial tissue, and later the i 
acini, become densely infiltrated with leukocytes : the e * 
thelial cells may be covered over by leukocytes ; num 
ous cloud-like masses of cocci are seen. Finally, multip^ 
abscesses are formed, which coalesce, and thus establiaff 
suppuration throughout t!ie whole gland. Frequently, 
the purulent process extends to the periglandular ti3,sue. 

The diseases of the esophagus do not demand any sepa- 
rate consideration from the histologic standpoint, resem- 
bling those of the mouth and the pharynx. 
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Corrosion of the e.topliagua by caustic, alkalies and by 
acids presents tbe appearance of a more or leas deisp-seated 
necrosis, witii a fibrinous exudation between the necrotic 
epithelial cells and e%'eii in the deeper layers of the 
mucosa. Ammonia and carbolic acid especially produce 
typical lesions. 

In cardiac insufficiency and in cirrhosis of the liver the 
submucous veins of the esophagus frequently become 
varicose, and this may result in rupture and hemorrhage 
as well as in the formation of genuine varicose ulcers. 



t 



STOMACH. 



Circulatory disturbances of the stomach are observed in 
.rdiac insufficiency and in obstruction of tbe portal circu- 
latiou, as in cirriiosis of tiie liver. The veins of the inu- 
oosa become dilated and smjill hemorrhages fre<|uently 
occur ; yellow or brownisli blood-pigment is often found 
ill the stratum propritmi, and the tissue of the submiicosa 
may be edematous. 

Acute catarrhal gastritis does not present any histok^ic 
peculiarities. In chronic gastric catarrh, as seen so com- 
monly in drunkards, noteworthy changes occur in the 
mucous membrane, aSectiog the glands as well as tJie 
stratum proprium. Usually, the surface epithelium ap- 
pears increased as compai-ed witli the glandular epithelium 
pi-oper; fntpiently, it contains reniai'kably tall cylindric 
rctlsand a]s() nuuiemus goblet cells. In the glands the 
)niriu1:il veils e-pceiully upjwar atrophic ; often they disufj- 
pciir wJiolly. The chief cells occasionally present numer- 
ous k;iryokini'lic figures and other evidences of prolifera- 
tion. Tiiey also form numerous gohlet cells, which are 
found from the mouth to the fundus of the glands, giving 
the mucosa a certain resemblance to that of the rectum. 
The sjMfific glandular elements disapjiear more and more, 
and iu the stratum proprium proliferative processes on 
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PLATE 51. 



FiQ. 1.— Chronic Qranular Gastritis. X 30. 1, Mncosa; 3, 

Folirerateil nud greatlj convotnted gitstric glauda ; 3, Btmtum pfo- 

■M*iniii, thickeoed, Infiltrated ivitli roiiud (.'ells, and provided with pa* 

^pillnrj elevatious ; below, tlie moscalaris matxisie and the aubmaiMeft j 

t, tnnica mnsciiluriH ; 5, xenisa witli sab^ruua fut-layer. 

Fig, II.— Chronic Catarrli of the Stomach, x IGO. The 

Is of the stratnm propriuiu much increased in mimber. luterstJces 

n the ginnda broadened. In the glnndolai cells 

figures ; miuiy nre dinugiiig inti) goblet cells (1). 



Mrt of the connective tissue are very prominent. The 
^lls are increased in number, and there is ulso Ic^ukocytio 
' ifiltration, so that the glands and their ducts are crowded 
mrt and forced above the level of the surrounding inu- 
'Ba, aa small papillm, which fomi especially in the course 
kf the large submucous vessels (granular gastritis). The 
pesulting irregularity and granular condition of the mucous 
piembrane and tlie increased consistence are readily recog- 
^ed macresoopioally, and, when marked, frequently 
referred Uy as the so-called Hai ntamelmin^. Occasionally, 
Ifae increasing proliferation of the connective-tissue ele- 



PLATE 53. 
Fig. I.— Hemorrhagic, Necrotic Gastritis in Sulphuric Add 

''Poisoning (from Dog), X SO. Tlie npper hiyera of the mncosa 
form a necititic scab, infiltrated with numerous re<l tilooil-corposcles ; 
the glands are uut visible (t); '2, areas still coutaiuiug glands j ia 
stratum proprinm niiin; loand cells ; 3, muscalaris macosie j 4, Bii1>i> 

Fio. IL— Hemorrhage Erosion of the Stomach, X 57. Tb« 

imperHcial layers of the mucosa are dcstroyet!. 1, Eeniaiosof glanSa; 
it ccmi posed of congliitiuattd r«l hlood-rorimHcles and portions 
t necrotic mucosa ; 3, the atrutniu propriuni is exposed ; 4, mnson- 
osce ; 5, sabmnmsa ; 8, ciTcnlar museolnr layer. 
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PATHOLOGIC HISTOLOGY. 

PLATE 53. 
Fig. I.— Round Ulcer of the Stomach with Erosion of a 

vessel. > 18. 1, Ultarattd margin, witli snrroanding 

inuBculiiris nincosa.', ami BDbmncdBii ; the nicer i-xlcndit tu tlie 

nstic liiyer ; its floor (2) is tovereil with necrutio material ; 3, 

eroded arterial blood-veasel with thronibntit liinien. 

Pia. II.— Margin of » Round Ulcer of the Stomach. xe4. 

, Maeosa ; 2, niiiaenlaris mucosfE ; 3, Biiliinaeosa ; 4, niuscnluria ; 

I, infiltrated fluoroftlie alter in the onter Inyersoftbe mnsculnr coat. 



i occur in gastric catarrh aiitl passive congestion, 

PC, perhaps, tlie most frctjuciit fir.st cause ibr the su- 

)erficial defects, usually called hemorrhagic erosions. 

These arc frequcutly iiiiittiple, and at times the mucoufi 

membrane is thereby given a sieve-like appearance ; th^ 

generally involve the mucous coat only, reaching rarely 

through the miiscularis mucosa>; the surface epithelium is 

destroyed, while the lower jiart of the glunds may be 

present, especially in the slanting margins ; the tissue im- 

mediately adjacent is usually necrotic and infiltrated with 

dieintegrated red blood-eorpuseles and browuish blood- 

higment; below this zone tiiere is proliferation of oella. 

ted leukocytic accumulations. 

Superficial defects like these commonly heal ; the tunica 

ropria is repaired by scar tissue, and new epithelium 

(vera the surface. 

Should the pejrtie action last for a longer time, t 
lefect becomes deeper and wider and there is formed die I 
nind ulcer of the stomach. This ulcer extenda through 1 
e entire thickness of the mucosa, the musculari'' nincoste, 
1 the submucosa ; frequently, part or all of tlie mus- 
lulature is also eaten away, and even the senius coat may 
B perforated. 
Generally, the margins of the idcer appear terraced or 
Btep-like, because the loss of substance in the mucosa is 
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TUB DWESTIVE OROAIfS. 137 

larf!;(.'r than in the iuner layers of the miisciikr coat, and 
this again larger tlian in tht- outer layers. With low powers, 
sections of the nicer show that the mai^ins rajiiilly slope 
to the bottom, that the mucosa is frequently contractetl in 
a somewhat fnnnel-shaped manner, that the immediate 
vieiiiity of the defect is necrotic while the more distant 
parts are iofiltrjited with round cells. The bottom of the 
ulcer also presents a thin, necnitic, anucleiir layer. Blood- 
vessela are often eroded and fatal hemorrhage may occur. 
Microscopically, the vessel walls are then found cut 
through just as sharply as the single layers in tlie mai^ine 
of the ulcer. Usually, the lumen of tlie vessels is partly 
. or wholly closed by thrombi. It is highly probable that 
a part of the round ulcers of the stomach originate upon 
the basis of a hemorrhagic infarction of the gastric wall 
with consecutive digestion of the mortified area. 

Simple atropiiy of the mucous membrane of the stomach 
with disappearance of the glands occurs in chronic gastric 
catarrh, in carcinoma of the stomach, also in the marantic, 
and especially in atrophic infants. 

Amyloid degeneration occasionally occurs simultaneously 
with amyloidosis of the intestinal nuicons membrane. 

Fatty changes of the epithelial and connective-tissue 
elements are observed, esi)ecially in acute pliosphorous, 
and also in arsenons, poisoning. 

Tuberculosis and syphilis of the wall of tiie stoniaeh 
are of rare occurrence ; the specilic granulomatous |)Tii- 
cesses form in the stratum proprium and in the submu- 
cosa. 

Tumors. — The adenomas of the nmcons ineinbraiic 
frequently originnto from the polvjji previously nientiontil. 
Of the c6imective-t issue tumors, 6broma, myoma, lipoma, 
and sarcoma are observed. All forms of carcinoma oaiir 
in the stomach, from the hard, fibrous scirrhous to soft. 
almost oonfiucnt colloid. 

Opportunity is occasionally given for the study of 
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tile beginiiiiig of the devdopnient of carcinoma in the 
mucoiis menihraiit- nf tbe stomnch. It in then seen that 
tnuny layen^i or stjlid epithelial masses, starting from the 
lower piirts of tlie glands, perforate the stratum proprium 
and the niuscuki-is niucoHte, and infiltrate the siibmucosa 
in ucst-likti groupings. The carcinoma in this case grows 
into tlie wall of the stomach without first destroying the 
overlying mucous membrane. At times larger portions 
of tlie wall of the stomach are diffusely infiltrated with 
carciiioraatous masses, and thus rendered greatly thickened 
and stiff, while the mucosa does not show any loss of sub- ' 
stance. 

The hard or scirrhous forms of carcinoma are quite, 
prone to cause mucli narrowing of the lumen, especially 
of the jtylorus. Microscopically, the walls are composed 
of broail fihnms masses in which are narrow slit-shaped 
alveoli, filled with a sparse, low epithelium, also present 
^^^^.in the muscular coat, which is then usually hypertrophied. 

^^dia 

" tioi 



INTESTINE. 



Passive congestion of the intestines witli marked injeo- 
■fjon of the vessels and edema of the walls occurs in car- 
diac insufficiency and in obstruction to the portal circula- 
tion ; when of longer duration, it is usually associated 
with the manifestations of a chronic gastric catarrh. 

Hemorrhagic infarction and necrosis of lai^er s^menta 
of the intestine occur only after complete occlusion of the , 
superior mesenteric artery. The occlusion of small arte- 
ries is generally without effect, because of the numerous 
anastomoses. 

Atrophy of the intestinal wall is found in prolonged 
inanition, especially in atrophic infanta. The lumen ia 
then iLsually widened by the presence of gas, the walla 
are tliin aa jiaper, transparent, and exceedingly pale. 



TBB DTQSSTIVS OBOAffS. 

Microscepically, all layers appear uniformly thinned. The 
surface epithelium is lost, as a rule, the glands are short, 
the lymph-follicles have generally disa]>peared, and both 
muscle-layers are greatly attenuated. On account of the 
diminution of the muscle-cells, the Ij-nijih- vessels appear 
more distinct. (Plate 55, Fig. I,} 

A pecuhar form of atrophy, associated with pigmenta- 
tion of the musculature, is observed in old age, in marantic 
and cachectic persons, in alcoholics, and also in cases of a 
simultaneous pigmentation of other organs, such as tlie 
lympli -glands, spleen, kidneys, and liver — the so-called 
hemodiromatosis of Recklinghausen, a disease which appar- 
ently depends on an increased destruction of the red 
blood-coqniBL'Ics. ' Examined fresh, the muscle-cells are 
found somewhat enlarged and partly, or in severe cases 
wholly, filled with numerous, minute pigment-granules, 
which do not always give the iron reaction. Often the nuclei 
are covered by the pigment jtarticles. The longitudinal mus- 
cular layer is commonly more pigmented than the circular. 
Occasionally, pigment is found in the muscularis mueoste 
and the submncosa. The process has a marked similarity 
to the brown atrophy of striped muscle as seen in the 
heart. (Plate 55, Fig. II.) 

Amyloid degeJieration of the intestinal mucosa is occa- 
Bionally observed in amyloidosis of other organs (kidney, 
spleen, liver). As elsewhere, the degeneration of the in- 
testinal mucosa also begins in the smaller ailcries and 
preferably in the branches within the villi ; glistening 
masseB, giving the well-known specific reactions, are de- 
posited in their walls. The further increase causes a nar- 
rowing of the vessels, the mucous membrane becomes 
anemic and acquires a peculiar stitfhess ; the epithelium is 
lost, and many villi appear as if broken across ; iu some 

' For a full diacussion of hemofhromatOBis see Opie, ' ' The Jouraal 
of Eiperiiiieutii! Medidne," 1889, iv, 270, niid ''TranaactionB of the 
Aaaodution of American PhysicianB," IB99, xiv, 253. 
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PLATE 54. 



Fia. I.— Beginnins Carcinoma of the Stomach, X 54. A 
lefl, fri»!sarfuceormucoHa. 1, Froliferiited glauiU witli Kvural Ia;en 
or epitlielial veils; 3, iiiusuulam hidcosk, at one point ruptured by 
glandular proliTeratiou ; It, siibmuvo-iii ; 4, in the HUbniuvo 
t)ie alveuli of the a 



Fio. II.— Marked Stenosis ol the Pylorus as a Result of a 

Scirrhous Carcinoma. V 13. Tlje lumen is extr:u»nliuarily d 

r iflwed ; the mnfusa is wholly deatroyeil. 1, Ciintiettive-tisaue bauds 

f Kith small, slit like, eincer alveoli ; greatly byperlruphiwl masciilaris. 



Kctises the villi ai-e representt-d by short, bmud, aniuilear J 
[projections. The vesstOs in tlie mum-ular aiat are also I 
kBahle to amyloid oliaiif^o, but the process diifs not extend 1 
r-to the muscle itself, wliieh may, howL'ver, undergo 
f secondary atrophy. 

inflammations. 

In acute catarrlial euteritis the intestinal mucous mem- 
brane is swollen, hypercmic, iiud etlematous. The epithe- 
lium contains an increased number of goblet cells, and 
often extensive raucous degeneration is observed, not 
only in the surface epithelium, but also in the glandular ; 
tlie mucus accumulates iw large, viscid, fluceulcnt, grayish 



PLATE hr,. 

lo, I.— Atrophy of the I^rgre Intestine ; Chronic Tuber- 
k culosls in a Child. .' 65. Mucous tneiulimiie very Uliii, with short 
I glauda (1) iiDil Muiiiewhut, ini'reaaeil Btrntnra proprinm (9); 2, miiaun.- 
[ lariB mucosK ; 3, suhnviituai ; i, miistalaris ; 5, scrasa. 

iH. II. —Brown Atrophy of the Muscularls of the Small 
[ Intestine In Cachexia Due to Cancer. \:{Jo. Ahuostall muscle- 
[ cells HUed with fine, gninnlur, browuish jiignient ; the uuolei are covered 
I l>y the latter. 
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TSE DIGESTIVE ORGANS. 

masses. The lymphatic apparatus is also involvetl ; the 
ibllicloa are swolh'ii and often project above the luvel of 
the mueo^ as small nodules as lai^e as a gmin of wheat 
(follicnlar enteritis). The germinal centers are enlarged 
on account of an increased formation of lymphocytty ; 
frequently, the centers become necrotic, and, on rupture 
into the lumen, small, fullicular ulcers are produced, 
which usually heal promptly by proliferation of the ret- 
iculum, leaving, however, a small depression easily recog- 
nized by the presence of blackish pigment, 
_ In chronic catarrh, which frequently develops as a con- 
nence of long-continued passive hyijcremia, the changes 
;ribed are supplemented by an increase in the stratum 
roprium and the submucosa, owing to round-cell infiltra- 
Lud proliferation of the fixed cells. The continua- 
loQ of this process may lead to partial destruction of tlie 
mtestinal glands, the mucous membrane becomes irregu- 
jrly uneven, and polypoid protuberances may be formed 
f the connective-tissue proliferation (polyjKtid enteritis). 
' e frequent, minute hemorrhages may lead to an exten- 
■flive pnuctiform, blackish pigmentation. 

(lennine croupous enteritis — /. e., formation of a fibrin- 
ous layer upon the eui-fiice of the necrotic intestinal 
epithcliimi — is a very rare disease ; on the other hand, 

I various ctiologio agents may produce the anatomic picture 
b{ diphtheria j deep necrosis of the mucosa with preeipi- 
bition of a varying amount of fibrin. Toxic agents are 
the Jij'ut I'uruinrin ; in mercurial poisoning the action of 
the lorrosive thlmid eliminated by the mucous membrane 
of tlic ci'Iuji |in>iluces a diphtheric colitis; and uremic 
colitis is 11 diphtheria caused by an elimination of deriva- 
tives from urea ; diphtheric inflammation is also the 
result of pressun'-necrosis of the muciius niembranej 

I used by inspissated fecal masses or hai-d foreign Iwdiee ; 
severe septic and pyemic processes diphtheric inflam- 
itioQ of the large inteatine arises by metastasis; finally^ 



PLATE 56. 

Fio. I.— Diphtheric Colitis in Corrosive Sublimate Poison- 
'■E- X 20. 1, Swiwtic nincous memliraue, L-uvertnl by tsfbsir ; 2, 
Icokocytii: wall at margin of aloiigh ; 3, greiitly iiijeuttd aubniaooaa j 
4, musculuris. 

Ftti. 11.— Dysentery of Large Intestine. X 50- The super- 
flcial Liyera of Ihe luutosa are iiecrotif. In the deeper lajere between 
the glands m^iny ]eukoi'jl«s have accuniulutcil (1); 3, fibriiKHUi 
thrombaB in a Hmall urter; ; 3, uiasculariB niuciHue ruptnred in manjr 
places b; leuhooytiu accamulutitina ; 4, snbiuucosu tvith greatly 
dilated blood-vessels. 



some forms of the sio-calleU dyseDtery are anatomically 
(lipbtheriti of the culoo. In subliioate poiaoniiig the 
dijihtlieric dianges may be very extensive ; the entire 
mucous membmiie may be converted into a solid, hard 
eschar, composed of au opaque, grayish layer, which 
microscopically is found to be without nuclei and iufil- 
trated with hemorrhages aud small clinimatin fnigraenta ; 
Lieberkiihu's glands may be recf^nizcd in the form of 
shadowy and indistinct outlines. Externally, the zone of 
necrosis is bounded by a thick layer of ptjlynuclear leuko- 
cytes, the subjacent submucosa is highly congesteil, hem- 
orrhagic, and infiltrated with roimd cells; similar, but 
not so well- marked, changes may W present in the mus- 
cular coat. By means of the fibrin stain the necrotic 
eschar and also the submucous tissue are showu to contain 
a fine, fibrinous network ; many of the vessels are also 
often the seat of fibrin formation. (Plate 5G, Figs. I 
and II.) 

Dysentcrj', in the strict sense, is characterized by a 
purulent infiltration of the mucous aud submucous coats. 
The glands are compressed and separated from each other 
by the accumulation of cells, and pus may form in the 
glandular lumen. Simultaacously, fibrin is deposited in 
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the sii|terficial layors of the epithelium, wliicli undei^oes 
necrosis. Tlie process may spread toward the submucosa 
and lead to an extensive and deep coagulation necrosis of 
the mucous membrane. In the beginning the necrotic 
areas may be separated from each other, but later they 
rooalesce to form thick, etiff", brownish or greenish crusts 
and membranes. The increasing accumulation of the 
leukocytes gradually separates the cruats and ulcers, at 
the base of which appears the hypert'odc and infiitrated 
flubraiieosii, whidi may continue to suppurate for a long 
time. The lymphatic follicles are also much swollen, 
and a central necrosis may produce ci^ter-sliaped losses of 
substance. [In amebic dysentery the ulcers have over- 
hanging mai^ins.] 

In these processes, as well as in the typhoid intestinal 
^lesions, the lymph-vessels are involved in a characteristic 
manner. They appear as remarkably distinct, richly 
cellular cords at the boundary of the submucosa and 
between the muscular layers. Their lumen is filled with 
large, polygonal, and flat cells, — desquamated epithelial 
cells, — which often appear necrotic or filled with fiit- 
vacuoles; in additiou, are seen leukocytes and deeply 
stained bacterial masses. (Plate 58, Fig. II.) 

On account of its rapid course cholera does not produce 
extensive or noteworthy histologic changes in tlie intes- 
tines. In the cases that die in the stage of asphyxia 
there are found small hemorrhages, extensive dcsquama- 
;!tion of the surface epithelium, necrosis of the summits of 
Ithc villi ; occasionally, the necrosis may extend to the 
Pbase of the villi ; tlie submucosa usually contains numer- 
ous mast-cells. 

' The changes in the intestines in typhoid fever are more 
i«haracterlstic and more severe. The specific microbes 
tloealize in the lymphatic apparatus of the mucous mem- 
brane, and it is here that tlie most marked changes occur. 
TJiesc changes correspond in a general way with those 
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PLATE 57. 
Fio. I.— Typhoid Fever. Medullary Spelling of Follkte M . 

Large Intestine. X ^- Tb« roUlule is greati; eDlurged, aod 
aliotles into thosurrouuiling iritiltialioii ; ut its upper purt the muooas 
raenibriuie is alniust diaplated. 1, Reniaiua nf tbe ghiuds of Lieber- 
kUtiii ; -2, iuAllnttiit siiliiiiUL-oBa ; 3, retiiniuE ol' Ibllide. 

Fig. II.— Typhoid Fever. Medullary Swelling with Begin- 
ning Necrosis of a Follicle. X 50. In the ceuter of tlie rollicle 
DCcriHis hastakeu place ; a bhibII aruonntorflbriu islierelbund (3) ; in 
ttie Hiibiuacosa (4) greatly i injected bluod-vessela Had uameniDS, large, 
ronDd cells (deep); stained with coain) ; I, mneosa inflltmted with 
leakocytes ; 2, niusi'Ulivris mucosa: ; 5, niuscuiaris. 



^lat occur ia ttie mesenteric iyiupli-^iands and in the 
leen, and whiL-h havn bueu riifcrrud to. In the firat 

'ti&ge, correspoiiding to the first two weeks of the disease, 
tiie solitar)' follicles and Peyer's patches, especially thtse 
near the ileocecal valve, become considerably enlarged, 
of soft consistence, rising abnvu the surrounding mucosa 
(so-called medullary infiltration). 

Microscopically, the swelling of the follicles is found to ■ 

hd^pend upon a marked multiplieatiou and enlat^ment of 

'the cells iu the germinal centers and their vicinity. In 
place of the lymphocytes appear numerous, large, rounds 
cells, with a large amount of aeidophilous protoplasm, 
tlie nuclei beuig mostly vesicular, although some may ha 
richer in chromatin and oft«n a number are presentiDone 

loell. The ap[>earance resembles very much those pre- 
ited by mesenteric glands that are the seat of typhoid 
swelling. (Plate 14, Fig. II.) This similarity is in- 
creased by the appearance of fat-vacuoles in the plasmatio 
cells [phagocytic cells that often contain red corpuscle^ 
etc.] in the intestinal follicles. 

In the begiiming masses of tj'phoid bacilli are found 
just as in the lymph-glands (Plate 14, Fig. II) ; later, tJie 
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bacilli di«ip|irar. wliilt! otiier micro-organ isms may invade 
the tissue eecoi«larily. Mast-celis appear in the vicinity 
of the bwdHl'II fullicles almost williwiit exceptitm ; these 
cells are largo, round cells filled witli small, roundish 
granules, wliifh stain deeply with alkaline, aniline dyes. 
The limits of tlie toUicies become ohstruif d on aeeount of 
the leukocytic infiltration of the adjacent mucosa and sub- 
mucosa. 

[Mnst-cclls are cells whose protoplasm is filled with 
basophile granuli-K that stain red (raetachromatically) with 
[xilychromo niethvlene-blue. Plasma cells are cells of 
oval, cubic, or rhombic form, whose i)rotoplasra retains a 
blue color when stiiinc<l with niethylene-bhie, while the 
nucleus, gcnemlly eccentric in its situation, stains more 
lightly and pri'Mcnts a few blue, chromatic masses. It is 
regiirded as derived from preexisting or emigrated lympho- 
cytes, and occurs in various cell accumulations oi' iiiflam- 
matoi-y nature.] 

The mnciius mcmbnuie covering the follicles is miscd 
so that the crypts at the side of the swelling acquire 
an oblique jmsitiun ; very soon retrogressive changes 
make their ap]>earaDce in those parts of the mucosa. The 
superficial epitlieliiim, and alfo, in part, that lining the 
crj'pts, becomes necrotic ; the villi also imdergo necrosis ; 
fibrin is deposited in the necrotic. layer, so that at a 
certain definite stage there is a diphtheric infiammntlon 
over the follicles. The surrounding blood-vessels are 
greatly congested, Occasionally, the medullary infiltra- 
tion of the follicles subsides, and a simple resolution 
ensues without extensive and general necrosis ; the swollen 
and enlarged cells undergo fattv chflnges, and the fat-drojis 
areabsorbcd. (Plate 57, Figs." I and 11.) Usually, how- 
ever, the end of the second or the beginning of the third 
week witnesses the upjiearance of an at fir.st limited and 
superficial necrosis that gradually Involves the whole fol- 
licle. A delicate, fibrinous network appears between the 
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PLATE 58. 
Fia. I.— Typhoid Fever. Ulcer after Detachment of Slough. 

X 50. The militias of the defect end abruptly ; in the floor of the 
nicer, wbich reachiiB into the submiicosa, are acen a few necrotic por- 
tions of tissne witli exteuaive inQltral.ion uf lellkoc.vtfs. ], Miicosii ; 2, 
iniigtaluris iniieosiE ; :i, submncosii with overlilled bitHxi-vessels ; 4, 

Fin. 11.— Intestinal LymphansUls. Cellular " Thrombus *' 
in a Lymph-vessel of the Submucosa of the Large Intestine 
in Dysentery. X SHU. 1, In the lymph-vesBel are seen large 
polygoiml, partly uptnttii; cells, some witU two nuclei ; among these 
are several leukocytes. 



disintegrating cells ; eventually, the necrotic follicle and 
the necrotio miicoiia membrane are changed into a struc- 
tureless mass, often stained greenish by tlie liile, and sur- 
rounded by a dense leukocytic wall. This is the typhoid 
slough. 

Toward the end of the third or the beginning of the 
fourth week this alougli becomes loosened from the sur- 
roundings and thrown off — the typhoid ulcer has formed. 
(Plate 68, Fig, I.) The margins of the ulcer are usually 
abrupt ; the depth varies, depending on the extent of the 
necrosis and the size of the follicles involved ; it ahvays ex- 
tends at least to the submucosa, and not rarely the necroi^is 
may involve the muscular coat, so that at times there is ex- 
posed the serous membrane, which may become perforated. 
The floor of tlie ulcer is at first brownish or blackish from 
the extravasated blood, but soon it becomes clean, so that 
the tissue ejcposwl is readily recognizable. Later, the 
tissue forming the floor of the ulcer produces gmuulatioii 
tissue from newly formed connective-tissue cells and em- 
bryonic vessels, until the defect is filled up. Tlie surface 
epithelium may be regenerated from that at the margin ; 
even the villi are partly reproduced, but tlio glands do not 
seem to be reproduced, 
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THE DIQESTiVE OBGANS. 

Those rpji^'iionitive processes do not generally apjtcjir 
before the fifth to the sixth week of the disease. 

As in diphtheric enteritis and in dysentery, so also iu 
typhoid, the lymph- vessels of the intestinal wall become 
involved through extensive dcstinamatioo and new fonna- 
tion of their epithelium. 

Tuberculosis. 

Primarily, tuberciili>sis of the intestines also tends to 
become localized in the lymphatic apparatus of the mu- 
eoHH membrane. As the leukotiytes accumulate, large 
polygonal cells, with vesicular, clear nuclei, — the so-called 
epithelioid cells, — apjiear among them and often form 
giant cells. The epithelioid cells are undoubtedly doriv- 

Iatives of connectjve-tiseue cells, and the cells lining lymph- 
vessels. 
While different cells aecmtiulate about the small nodules 
luid densely infiltrate tlie mucous membrane, the center of 
the mass undergoes coagulation necrosis; the nuclei disin- 
tegrate into fine fragments and finally disapjK'ur wholly. 
The easeous area spreads and involves tlie surntundiiig 
tissue, so that the mucous mejnbnine is brokeu through 
and the caseous center empties itself into the lumen of the 
intestine ; the follicular, tuberculous ulcer which is thus 
formed corresponds to the caseous area, and has over- 
hanging, irregularly thickened, swollen margins. The 
defect increases rapidly because new tubercles form in the 
floor and undei^ caseation ; the process frcijuently 
spreads in a circular direction — that is, jwrpendicularly 
to the long axis of the intestine. In advanced instances 

I all the layers of the intestinal wall — the eubmneous, nms- 
eular, and serous — become infiltrated with nwlules that 
may uralei^ necrosis, until eventually jterforation takes 
place. (Plate 59, Figs. I and II.) 
Syphilitic granulomas occur in the intestinal walls in 
congenital syphilis of tlie new-born as well as in adults 
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PLATE 59. 

Fio. I.— BeglttnlnK Tuberculosis In the Vermiform >^*1 
pendlx. x 80. MuojHa about Dormal, bat with itifiltriit^cl Htrntutn 
propriuni. 1, Moiieratdy sharply ci re ii inscribed, cellular uwlale 
the Biibmucosii with liegiuaiiig ceutrnl necrosis. 

Fm. II.— From the Mar^n of a Tuberculous Ulcer of t 
Intestine. X 80. The greuter port or the niutiisn is destroyed b^ 
exrolialioti oC the coaenus tixsiie. 3, The iiverlmiigiiig margin of tVi^ 
tuberculona ulcer ; 2, linor of ulcer ; at (I) is «. newly lijmied uodule. 
AU the blood-veaaela iire greatly dJBtendeil with blooil. 

in the later stages of acquired lues. The nodules differ ] 
from fuberciiloBiB on account of their tendency to fibrous J 
cucaptiulation and tJie constant prp.scnceof syphilitic < 
darteritis in their vicinity. Tlie confluence of adjacenfl 
nodules may occasionally produce larger sclerotic patehej 
in the mucosa and submucosa. 

PERITONEUM. 

The inflammations (including tuberculosis) of the peri- 
toneimi resemble, liistoh^ically, the same processes in the 
pleura. In order to avoid repetitions, it is sufficient to 
refer the reader to page 117. 

PLATE tiO. 
Fici. L — Beginning Suppurative Peritonitis, Twenty-four 
Hours after Llgatlng the Intestine (from Quinea-pig). X 6&6. 

1, Peritoneal connective tissue in lougitudiiiol and tninaverse sectiou ; 

2, epithelium ; 3, exudate, consisting of a moderate amount of iibria 
(sevenil of the threads are also deposileil betweeu the epithelin! cells 
and tlie connective tissne of the serosa), uamerous leukocytes, and red 
blood -corpnscles. Scattered about are nuclei of detached epithelium 
and various bacteria. 

FiQ. II.— Tuberculous Peritonitis, X 72. 1. Epithelium ; 3, 
inBltrated connective tissue of the serosa ; 3, subaemua fat-layer ; 4, 
tubercle vrith giant-cella ; 5, villns-like elevations. 
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A. 

Abscess, embolic, 23 ; PI. 3 
ofluug, PI. 41 
of spleen, 57 
purulent, of lymphatic glands, 

49 
splenic, 59 
Acute inflammation of lymph- 
gland, 51 
Adenoma of stomach, 137 
Adipositas cardis, 20 ; PI. 2 
Albuminous degeneration of 

heart-muscle, 18 
Amebic dysentery, 143 
Amyloid degeneration of intes- 
tine, 139 
of spleen, 61 ; PI. 21, 22 
of stomach, 137 
Amyloidosis of spleen, 61 ; PL 

21, 22 
Anemia, pernicious, bone-mar- 
row in, 65 ; PI. 25 
Aneurysm, 42 

ofaortii, PI. 10 a 
Anthracosis of lung, 90 ; PI. 32 

of spleen, 55 
Aort^, aneurysm of, PI. 10 a 
Arteries, fatty degeneration of, 
37 ; PI. 10 
structure of, 33 
Arteriosclerosis, 35 ; PI. 9, 10 
Arteriosclerotic myocarditis, 25 
Arteritis, 39 
gummatous, 41 ; PI. 10 b 
in tuberculous leptomeningitis, 

29, 40 ; PI. 10 b 
obliterans, PI. 11 
tuberculous, PI. 12 
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Artery, atheroma of, 34, 35 ; PI. 
10 

calcification of, 37 

inflammation of, 39 
Atelectasis, 79 

collapse, 79 

compression, 79, 80 ; PI. 31 

fetal, 79 ; PI. 31 

resorption, 80 
Atheroma of artery, 34, 35 ; PI. 

10 
Atheromatosis, 35 
Atheromatous patch, cholesterin 

plates from, 37 ; PI. 10 
Atrophy of heart-muscle, brown, 
20, 21 ; PI. 2 

of intestine, 138 ; PI. 55 
brown, 139 ; PI. 55 

of mucous membrane of stom- 
ach, 137 

of spleen, senile, PI. 18 



B. 

Bacon spleen, 61 ; PL 21 
Black tongue, hairy, 127 
Blood-vesseL**, structure of, 33 
Bone- marrow, gelatinous, 65 

in acute leukemia, 65 ; PL 25 

in pernicious anemia, 65 ; PL 
25 

necrosis of, 65 

structure of, 64 
Bronchi, diseases of, 75 

structure of, 69, 71 
Bronchial catarrh, 75 
Bronchiectasis, 76 ; PL 29 



Bioncbiectatic canty, 114; PL 

45 
BroDcbitis, caseous, 307 ; I'l. 41 
BrODcbopDeniuoBia, 91, 100 

circDiugcribed iuilurutive, 90 

' ladale in, Ft. 



38 
Bronchus, ectasia of, PI. 76 

tDbercalosia of, PL 38 
Bronn atrophy <if hearl-mnstle, 
20, 21 -, PL 2 
iaduTatioQ of iang, 83 ; PL 34 
BdIIdoh emphysema of long, 82 



Calcareous goiter, 120 
Calcification of artery, 37 

of veins, 4S 
Capillaries, strncture of, 34 
Curciooma of stomach, 137 ; PL 
54 
of thyroid glaud, 1^ 
Cardiac glands, 1*24 
OarniacatioD of Inng, 95, 99 ; PL 

38 
Caseation of lymph-glonilf, 52 
Caseous bronchitis, 107 ; Fl. 41 
necrosisingnrnmalous arteritis, 
41 ; Fl. 10 h 
ofperieardinm, 32 
pneumonia, 108, 109 ; PL 42 
Catarrh, bronchial, 75 
Dssal, 67 

chronic, 69 
of larynx, 71 
chronic, 72 
of oral cavity, 126 
ofpharyni, 126 
Catarrhal enteritis, acute, 140 
chronic, 1 11 
gaatritU, ocnte, 133 

chronic, 133; PL 51 
pneumonia, 93 ; Fl. 39 
Clialicosis pnlinouia, 91 
Cholera, effect on intestine, 143 
Cholesterin plates from athero- 
muUms patch, 37; PL 10 



Circulatory disturbances in 1 
Inngs, 83 
of myocardinoi, 21 
of Btomach, 133 
Ci renin vallate papills, 121 
Cirrhotic indDratUm of Inae. £ 

PI. 45 
Cloudy avrelliog in heait-muscle, 

18 
Coogulative centers in croupons 

Cohnheim's experiment. 39 

Cohn's atignias, 77, 06 

Colitis, diphtheric, 141 ; PI. 56 

uremic, 141 
Collapse ntelectasia, 79 
Cullaterai edema of Inng, 93 
Colloid goiter, 119 
Colon, diphtheria of, 142 
Compression atelectasis, 79 
Congestion, passive, of iutestiiie, 
138 



Coronary arteries, embolism of, 

21 
Corpora amyloidea, 100 
Corrosion of esophBRiia, 133 
Cor villnsnm, 31 ; PL 7 
Coryza, 117 
Croup, 73, 130 
CroapoDB enteritis, 141 

laryngitis, 73 

pneumonia, 93, 95 
Cyanotic induratioo of lung, 83 : 

PL 34 
Cystic goiter, 119 

polyp of nose, 69 



D. 

Degeneration, albuminous, of 

liearb-mnscle, 18 
nmvloid, of intestine, 139 

of spleen, 61 ; PL 21, 22 

of stomach, 137 
fatty, of arteries, 37 ; PL 10 

of heart, 19; FL 1 
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^D^eneration, byaliuu, of Ijnjph- 




" gluuiia, 51 ; I'l. IG 


diphtheric, 26,29 . ^^ 


orapleen, 61 


mycotic, 27 : PI. E ^^H 


Deiuilone cells, 122 


rheuumlic, SO, 27 ^H 




ulcerative, SO, 29 ^^H 


Fl. 44 


ven-Qcose, 26, 27 ^^| 


m DiphtherJB. 130 


mycotic, 28 ; PI. 6 1 


■ Lilffler'abadllusin, 131 


oigauiied, 2B ; PI, 6 1 


■ ofcolon, 142 




W ofnuBe/se 


36 1 


" of pliaryni, 130 ; PI. 49 


structure of, 18 ' 


oftoDHil, 130; PI. 49 




oftrauheu, I'l. 28 


EuclopcrlvaBcnlitiB nodosa, 90 






Diphtheric coiitifl, 141 ; PI. 56 


Euteritia. 140 [1 




acute catarrhal, 140 _^B 


H «sclmn., 135 


chniuic catsrrlial, 141 ^^H 


^H laryugitis, 73 


croupous, 141 ^^^1 


■7 nicer, 74, 131 


follicular, 141 ^^H 


tHplocDCcne poenmonife, 97 


polypoid, 141 ^^ 


Dust ill lungB. 88,89. 90 


Epicardium, n.ilk frpota of, PI, 8 ' 


DnsU^ells iu luugs, B8 


sclerotic spots of, PI. 8 


Dygentery, 142; PI. 56 




^ nmebie, 143 


EroHiun, hetuorrhaglc, of stonincb, 


■ 


PI. 52 


■ 


EsL'harB, diphtheric, 135 


HEEctasiaofhniiichiis, PI. 70 


ilisea-ses of, 126, 133 
io smiillpox, 129 
structure of, 123 
tulrerciilosis of, ]'27 
tul«rciilon8 ulcer of, 128 


■idemaol'laDt;, ^; PI. J6 
cuUutfral, 93 

Eiuliolie flbw^esa, 23 ; PI. 3 
of lung, PI. 41 


or spleen, 57 




pamtitis, acnto sni'iiiLrativp, 




laa ; PI. fiO 




pneamoniu. 92, 93. 103 


^■ 


H-ars of xnleeD, 57 


Fiit-enilMili.'^ni ofliiiiK, e7 ; PL 35 


tnl»r.'iao«ie, 105 


Fatty ilpgencratiou ol'arlerit!P, 37 ; 


Gii]l<alism ol'coronury arteries, 21 


PI. 10 1 


of Inng, fut, 87 ; PI. 35 


ofliearl, 19; PI. 1 


of spleen, Btuphylococrail, PI. 


Faaciiil tonsils, 123 i 


23 


F<-t4il geluUDOiiB nodule, 18 ; Pi. 5 


Eiuphywrna oflnug, 81; PI. 33 


Fibrinous pericanlitis, acute, 31 ; 


bullous. 82 ; PI. 33 


1-1.7 




pleurilia, 117; PI. 47 




puemiioaia, 93 


EndfirteriUs, 3.i 


Fibroma of stomach, 137 






tuberfnlouB, 39, 40 


PI. 1 
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Fililbmi pupill«, 131 ' 

Folliclfs of lymphatic glands, 46 

Bplenic, 53 
FoUiculEir euteritiH, 141 
FragnientotioD of myocardium, 

21,24 
Fttngiform piipillEe, llil 




Oastric glutida, 124 

ah-tsT, 135 
Gastritis, acate isttarrhnl, 133 

chronic catarrhal, 133 ; PI. 51 

granular, 134; PI. 51 

hemorrhHgic, PI. 52 

necrotic, PI. 52 

phl^mouous, 135 

polypoid, 135 
G^tiuouH boDe-iuarrow, 65 
Glnuders of larynx, ^!> 

of nose, 68 
Glands, lymphatic, structure of, 

45 
Goiter, 119 

calcareous, 120 

colloid, 119 

cystic, 119 

hemorrhagic, 119 

parenchjmHtous, 119 

viMculsr, 120 
Gcanolar gastritis, 134 ; PI. 51 

laryngitis, 72 

pharyngitis, 127 
Gray hepatization, 98, 97 
Gummatous arteritis, 41; PI. 10b 

laryngitis, 76 



Heart, felty degeueration, 19 
Heart-muscle, Blhnmiaoiia degen- 
eratiou of, 18 
hrown atropliv of, 20, 31 ; PI. 

2 
cloudy swelling in, 18 
diseases of, 11^ 

infarction of, oi^oized, 33 ; 
PI. 5 



Hi-'iiiatogenous pneiimouia, 93 

tuberculosis, 105 
Ilematoidiu crystals in lung, 85 
Hi^mocbmniatosis, 139 
Hemorrhagic gastritis, PL 52 

goiter, 119 

pneumonia, 92 

Hepati/alio;i, gmj, B7 ; PI. 37 
in croupous pneumonia, 96 
red, 85, 96 ; PI. 3ti 

Herzfehlerzelleii, 84 

Hyaline degeneration of lymph- 
glands, 51; PI. 16 

Hyperetriia of lung, passive, 83, 1 
85 ; PI. 34 
of spleen, passiTe, 54 ; PI. 18 

Hyiwrplnsia, cellular, of lymph- 
gland, PI. 15 

Hypostatic congestion of lung, 86 



I. 

InduratiTelyiupbadenitia, PI. 16 
Infarction of beartrmusclc, or- 
ganized, 33 ; PL 3 
of intestine, hemorrhagic, V.i8 
of lung, 86 ; PI. 35 
of spleen, anemic, 66 ; PI. 19 
lufarctfi in spleeu, 55 

liemorrhi^u, 5B ; PI, 19 
InBltration, medullary, in lymph- 
atic glands, 50 
InSamnuttion, interstitial, of 
lymph -glands, 51 
of artery, 39 
of endocardium, 36 
of intestine, 140 
of larynx, 71 
of lung, 91 
of lymph 'glands, 47 
acute, 51 
suppurative, 49 
of pericardium, 30 
of perineom, H8 
of stomacli. 133 
of 
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LeuU.;min, mvelo|reuic, 63 


lymph glauds, r>l 


aplseu iu, 6J i PI. 23 




Liugim hirsutii, 127 ' 




Lipoiua of stomach, 137 


PI. 68 


Lipi.ii,atosisconlis,20; PI. 2 


villi, 126 


Lobar pneumonia, 91 






of, 139 


posliiiphtheric, 103 ; PI. 40 


atrophy of, 133 ; PI. 55 


J^iffler'a bouillas, 131 


bruwii, laa r pi. 65 


Lniig, anthracoajsof, 90; PI. 33 


iliplitheric iiiflaiumationof, 141 


iileleciasiH of, 79 


diseases of, 13S 


of fetal, 79 ; PI. 31 


effect of cholera on, 143 


brown iudnralion of, B3 ; PI. 


effect of typlMid fever uu, 143 


34 


follicular ulcer of, 141 




Iieiuorrhagic infuretion of, 138 


33 






large, Btroctare of, 125, 126 


chalicofflsof, 91 


passive coiigestion of, 138 


cirrhoCii! iudurallon of, 113; 


small, Btmcture of, 125, ISn 


PI. 45 


syphiiilic granuloma of, 147 


c'ollaferaledemaof, 93 


tuberculosis of. 147 




tnbercnluna nicer of, H7 


34 ' ' ■ 

edema of, 85 ; PI. 3Q 






tmbolic ulBceas of, Fl. 41 


L. 


emphysema of, 81 ; PI. 33 


Larae iiitesli.ie, Biriuliireof, lai, 




126 




I.aryngeal i.Icit, 71 ; PI. 27 


fat embolism of, 87 ; PI. 35 


X^rjiigitis, 71 


iiypostntic cooKestlon of, 85 


croupous, 73 
diphtheric. 73 


inflammation of, 91 


gninatar, TJ 






marantic splenization of, 101 ; 


Larynx, catnnli of, 71 


PI, 36 


cLrouie. 72 


nodnlarsyphilieof, 115. llfl 


gluuilers of. 75 


pjiBsive hvperemin of, 8;!, 85 ; 




PI. 34 1 


leprae; of, 7fi 


red iron, PI. 32 1 


atructote of, 89, 70, 71 


siderosis of, 91 ; P!. 32 


Hypbilis of, 75 




tnbenmlosis of. 74 ; PI. 28 


syphilis of, 115 f 


ul<«ratioits of, 74, T5 


tul»rcn!o»iH of, 104 


leprosy of larynx, 75 




Leplomeninttitis, tolierciilous. iii 


iD.83 i 


nrteritii), 39, 41); PI. lOb 


dust in, 88, 89, 90 


Leptothrix hncralis, 127 




leukemia, Hcule, bone-mtknon 


hcmatoidin crystals in, 85 | 


in, es ; PI. 25 


strottnre of, 77 1 
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iDdomtive, Fl. ]«, J7 


130 




dipbtheiit- iufiummation of, 130 


PI. 5a ' ' ' 


in smallpox, 129 


peribroDi'bial talwrculc-QS, 110 


Mucorw glands, miied, 122 


Lymph -gl&uils, BC-Dte iiiaaJtiiiia- 


pure, 122 


tion or, 51 


Mumps, 132 


casentioii gf, 63 


MuBcularis mncoBo;, 1H4 


cellular hj|ien>la8lB of, PI. 15 


Mycotic emiocnrditis, 27 : PI. 5 


depositinuut'pigmeDt lii, dnclo 


verrucoee, 28 ; PI. 6 


Wtlmiiug, 48 ; PI. 14 


Myelogenic leukemia, 63 


follicles ot; 46 


Myeloplaies, 65 


hyaline dpgeii erotic a of, 51; 


Myocardial scars, 23, 55 ; PI. 4 


PI. IC 


Myocjirdite spgrnejilaire, 24 




Myocarditis, arteriosclerotic, 25 


interatiliiil inflammation of, 51 


fibrous, ehnmic, 25 ; PI. 4 


Id typboiilal Uiseuun, 50 ; PI. 


interstitial, 24 ; PI. 4 


14. Fifi. 3 


Myocnniinni (see also Hrart-mvs- 


meilullaty infiltration in, 50 


ele), circulatory disturbances 


necrosis of, 61 


of, 21 


parnlent abscess of, 49 




setoiiilitry nodules of, 46 




structure of, 45 


structure of, 17' ' 


HupirarativB inflammation of, 


Myoma of slomach, 137 


48 


Myomalacia conlis, 22 


tuben^uloaiaof, 51; PI. 17 




Lymph-sin OSes, 4(i 




Lymph -vessels, 4fi 




LysiH, stage, of, iu croupous pneu- 


N. 


monia, 07 


Sasal catarrh, 67 




chronic, 69 


M. 


lN.lypi, 68 


Macroery throe vies, 65 


Necrosis, caseous, in gummatous 


Malpiehian bodies, 53 


arteritis, 41: PI. 10 b 


Marantic splenizatin.,, 85 ; PI. 3C 




oflBDg, lOl ; PI. 30 


oflKiiie-marrow, 65 


Marginal lymph-siuuses, 46 


of lymphatic glands, 51 


Mastrcells, 145 


Necrotic gaBtritiH, PI. 52 


Mednllary infillralion iu lyiuph- 




aHe glands, 50 


Nndnle, fetal gelntinona, 18 ; PI. 5 


MeearteritJH, Sa 


Nodules, secondary, of lymphatic 




glands, 46 


Metastatiu pnenmonia, 93 


Noma, 129 


Mioroco«:ns la»ee<)1atuH, (IT 


Nose, diphtheria of, 69 




glanders of, 69 _ 


L, 108 1 PI. 42 


structure of, 67 ^J 






■^L PI. 43 


tnhermlosis of. 69 ^^| 


^^^^Wilk npots of epicanlinm, PI. S 


Nnlm's glands, 122 ^M 




f 



OlKsitas cordis, 30 ; PI. 2 
Oidium albicaus, I'i? 
Oral cavity, 121 

catarrh of, 13Q 

diseaees of, 136 

tuberculoeis of, 127 

tubercnloDS almr of, 128 
Oif^naof circnlatioa, 17 
Osteosarcoma of thyroid glaii<l, 
13l> 

P. 

Pachydermia luryugia, 72 ; PI. 

27 
FapilliH foliatte, 122 
P&reDcbytiia, splenic, 53 
ParenchyaalnoB Knit«r, 49 
Parotid glands, 122 
Parotitis, 133 

embolic, acute sapparative, 
132 ; PI. 50 
Periarteritifl, 35 
Faribrotiuhial tulwrculoos lymph- 

augitis, 110 
Peribronchitis, 76 

nodosa, 94) 
Pericnrditia, 30 

flhriuons, acute, 31 ; PI. 7 

tnberculoDB, 31 
snbucnte, 31 ; PI. 8 
Pericjinliani, caseoos necroeis of, 
32 

diseases of, 30 

inOammation of, 30 
Perichoijdritis, tubcraaloos, 75 
Perilymphangitis fibrosa, 90 
Periphlebitis, 43 

Peritoneum, inflammation of, 143 
Peri ton itis, 143 

sappuralive, PI. 00 

tuberculous, 148; PI. DO 
Perivasculitis nndoea, 90 
Pharyngitis, gruunlar, 137 
Pharynx, catarrh of, 13(i 

crnuiions inBammatiiin of, 130 

diphtheria of. 130; PI. 4a 

diseaspn of, 120 

in smallpox, 120 



Pharynx, tubvcculosiB i 

12S ; I'l. 43 
Pblebectasia, 45 
Phlebitis, 43, 44 

sappiimtive, PI. 13 

thrombo-, 43 
Phlegmonous gastritis, 135 
I'igniButatiou iu apleeu, 55 
PhLsma I'ells, 145 
I Plenm, structure of, 117 
Pleuritis, flbriiious, 117 ; PI. 47 

tnlMirGuloos, 118 
Plenrogenic jmenmonia, 92 
Pleurogenooa pnennionia, 103 
Pnenmnbac-illus of Friedliinder, 

97 
Pneumoconiosis, 88 
Pneumonia, 91 

caseous, 108, 109 ; PL 42 

catarrhal, S3 ; PI. 39 

croupona, 93, 95 

desquamative. 100 ; PI. 44 

embolic, 92, 83, 103 

hematogenous, 93 

hemorrhagic, 92 

lobar, 91 

lobular, 101 ; PI. 40 
pofltdi{>htheTic, 103 ; PI. 40 



43 



; i"'- 



pleurogenic, 93 

plcurtigenoaB, 103 

psendolohnlar, 100 

purulent, 93 ; PI. 40 

serous, OS 

syphilitic, 115; PI. 46 

white, 115; PI. 46 
Polyp, cystic, of nose, 69 
Polypi, nasal, 68 
Polypoid enteritis, 141 

gnatritis, l35 
Psendolobolar pneumonia, 100 
Pseuilomembnuie, 130 
Pulmonary tubercle, lU 
Ptitp of spleen, 53 
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The scries of books inclnded under this tille consists of aulhoritc^l translations 
into Engliiili of the world -famous Lehiiiann Mcdicinische Handatlanten, 
which for scientific accuracy, pictorial beauty, compaclnesB, and cheap- 
nesB surpass any similar volumes ever published. Each volume contains from 
50 to 100 colored plates, executed by the most skilfui German lilhot-rapherB. 
besides numerous illustrations in ihc text. There is a full iitid appropriate de- 
Bcriplion, and each book contains a condensed hut adequate outlioe of the 
subject to wbich it is devoicil. 

In planning this series arrangements were made with representative pub- 
lishers in (he chief medical centers of the world for the publication of transla- 
tions of Oie aliases into nine different languages, ihc lilh<^iaphic plates for all 
being made in Germany, where work of this kind has been brought to the greatest 
perfection. Tbe enormous expense of making, the plates bemg shared by the 
various publishers, the cost to each one was reduced to pradicall)' one-tenth. 
Thus by reason of their universal translation and reproduction, affording in- 
temstional distrlbiuion, the publishers have been enabled Id secure for lllese 
aliases the best artistic and professional talent, to produce them in the most 
elegant style, and yet lo oH'er them at a price heretofore unapprosched 
in cheapness. The great success of tlie undertaking is demonstrated by the 
fact that the volumes have already appeared in thirteen different languages 
— German, English, French, Italian, Russian, Spanish, Japanese, Dutch, Danish, 
Swedish, Roumanian, Bohemian, and Hungarian, 

In view of the unprecedented success of these works, Mr. Saunders has con- 
tracted with the ]iublisher of the original German edition for one bundled 
thousand copies of the atlases. In consideration of thif enormous under- 
taking, the publisher has becti enabled to prejjare and furnish sijecial additional 
colored plates, making the series even handsomer and more complete than 
was originally Intended. 

As an indication of the great practical value of the atlases and of the im- 
mense favor with which they have been received, it should be noted that the 
Medical Department of the U. S. Army has adopted the "Attas of Opera- 
tive Surgery," as its standard, and has ordered the book in large quaniilies for 
diatribulion to the various regiments and army posts. 

The same careful and competet>t editorial supervision has been secured in 
(he English edition as In the oHginal<i. The translations have been edited by 
the leading American specialists in the dilferent subjects. 

[For List 0/ Volum/s in His Series, Stt mil ttoti fagia.) 
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♦THE INTERNATIONAL TEXT-BOOK OF SURGKRY. In 
two volumes. By American and British authors. Edited by J. Col- 
lins Warren, M.D., LL.D., Professor of Surgery, Harvard Medical School, 
Boston ; Surgeon to the Massachusetts General Hospital ; and A. Pearce 
Gould, M. S., F. R. C. S., Eng., Lecturer on Practical Surgery and Teacher 
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Middlesex Hospital, London, England. Vol. I. — General and Operative 
Surgery. — Handsome octavo volume of 947 pages, with 458 beautiful 
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Just Issued. 

In presenting a new work on surgery to the medical profession the publisher 
feels that he need offer no apology for making an addition to the list of excellent 
works already in existence. Modern surgery is still in the transition stage of its 
development. The art and science of surgery are advancing rapidly, and the 
number of workers is now so great and so widely spread through the whole of 
the civilized world that there is certainly room for another work of reference 
which shall be untrammelled by many of the traditions of the past, and shall at 
the same time present with due discrimination the results of modern progress. 
There is a real need among practitioners and advanced students for a work on 
surgery encyclopedic in scope, yet so condensed in style and arrangement that 
the matter usually diffused through four or five volumes shall be given in one- 
half the space and at a correspondingly moderate cost. 

The ever-widening-field of surgery has been developed largely by special 
work, and this method of progress has made it practically impossible for one 
man to write authoritatively on the vast range of subjects embraced in a modern 
text-book of surgery. In order, therefore, to accomplish their object, the editors 
have sought the aid of men of wide experience and established reputation in the 
various departments of surgery. 
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A. W. Mayo Robson. 
W. L. Rodman. 
C. A. Siegfried. 
G. B. Smith. 
W. G. Spencer. 

i Bland Sutton. 
. McLane Tiffany. 
H. Tuholske. 
Weller Van Hook. 
James P. Warbasse. 
J. Collins Warren. 
De Forest Willard. 



*AN AMERICAN TEXT-BOOK OF PHYSIOLOGY. Edited by 
William H. Howell, Ph.D., M.D., Professor of Physiology in the 
Jolins Ho])kin5 Universily, Ballimore, Md. One hnndsoitie octavo Tolume 
of 1052 pages, fully illiulraled. Prices: Cloth, f6,oo net; Sheep or Half- 
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CO. J7.00 net. 



This work is the most notable ottempl yet made in America to combine in 
one volume ibe enlire subject of Human Physiology by well-known teachers 
who have given especial study to ihaL part of [he suiiject upon which Ihey write. 
The completed work represents the present stains of the science of Phyaology, 
particularly from the slaiidpoint of the student of medicine and of the medical 
practitioner. 

The collaboralion of several teachers in the preparation of an elementary texl- 
book of physiology is unusual, the almost invariable rule heretofore having been 
for a single author 10 write the entire book.- Uiie of the advantages to be derived 
from this collaboration method is that the mure limiled literature necessary for 
consultation by each author has enabled him to base his elementary account 
upon a comprehensive knowledge of the subject assigned to him ; another, and 
perhaps the most important, advantage is that the student gains the point of view 
of a number of leichera. In A measure he reaps the same benefit as would be 
ol>tained by following courses of inxliaction under diHerent teachers. The 
diflerent standpoints assumed, aud the differences in emphasis laid upon the 
various lines of proceilure, chemical, physical, and anatomical, should give the 
student a belter insight inio the methods of the bclence as it exists to-day. Ttie 
work will also he found useful to many medical practitioners who may wish to 
keep in totich with the development of modem physiology. 

CONTRI BVTOIUi : 
HEBST P. BDWDITOH, H. D., VAKEEV P. LOHBASD. » 
"— ' of Physiolugy, Harvard J'--" " ' ' 
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•AN AMERICAN TEXT-BOOK OF APPLIED THERAPEU- 
TICS. For the Use of Practitioners and Students. Edited by 
James C. Wilson, M. D., Professor of the Practice of Medicine and of 
Clinical Medicine in the Jefferson Medical College. One handsome octavo 
volume of 1316 pages. Illuslraled, Prices; Clolh, 87,00 net; Sheep or 
Half- Morocco, JS.oo nel. 
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with infections, diseases due tu internal parasites, diseases of undetermined 
DT^n, and Unnlly the disorders of the several bodily systems — digestive, re- 
BfUiBtory, circulaloty, renal, nervous, and cutaneous. It was thought proper to 
include also a consideration of Ihe disordeiB of pr^nancj. 

I'Mf ta-lUUs, with two exceptions, arc the contributions of American writeis. 
Written from the standpoint of lite pracUtioner, the aim of the work ia to facili- 
tate Ihe application of knowledge to the prevention, the cure, and the allevia- 
tion of disease. The endeavor throughout has been to conform lo the title of 
the book — Applied Therapealics — to indicate the course of treatment lo be 
pursued at the bedside, rather than to name a list of drugs that have been used 
at one time or another. 

TAe list of eoHtriiu/Brs comprises the names of many who have acquired dis- 
tinctiou as practitioners and teacheis of practice, of clinical medicine, and of 
the specialties. 

CORTRIBUTORS I 

Vt.J. 



n, Bidllmoie, Md. 



in" 

tehll B. Cliapin. Pliiladclphlll, 
illiflin C. Dabney, Charlo.iH 
John Chalmers DaCasU. Phila< 
1. N. Danforlh. ChioBC, III. 
John L. Da«5oii, Jr., ChiflMi 
F. X. DcTCum, Ptilladelphl.i. 1 
Gearge Dock. Ann Arbor, Mfct 
KobcnT. Edci, Jamaica flail 

F. Forchhe 
Csrt rr«=, 

Edwin E. I , ,..,-, ._ 

John Guiliru. PbfiadElphia. Pa. 
Fftdfrick P. Henry. Philadelphia, P 
Guy Hinsdale, Philadslphia, Pa. 
Otville Horwil!, Philjdeiphia, Pa. 
W. W. johnsi™. WashinKlon, D. C 
Emeil Laplace. PhiLaddphti, Pa. 



I. Lavei 



L, Pans, Frai 



.. .'hiladelphii, Pb. 
f. Fhikiddphia, Pa. 
"— YorkCily. 



Dr. lama Hcndrie Unyd, Philadelphis, Fa. 
lohn Noland Mackenzie, Bahlniore, Bid. 
1. W. McLAUghlln, Auilm. Texas. 

A, Lawrence Slflf- " "-- 

Chtilet K. Mills. 
John K. Mitcbelf 
W. P. Ncdhmp. New 
William Oil<:r, Bsltimore. ma. 
Frederick A. Packing Philsdelphia. Pk. 
Theirphiluii ParvEn. Philadelphia, Pa. 
Beauan Rake, London. FocUnd. 
E. O. Shakespeare PhiladS^hia. Pit 
WhacIDD Stnkler Philadelphia, Pa. 
Louis Starr, PhilBdolphifl, Pa, 
Henry W. SielwsBon, PhlladetphiB, Pa. 
James Slewan, Monlreal, Canada. 
Charles G. Slockton, Buffnlo. N. Y, 
TamesTy-OD, Philadelphia. Pa. 
ViciorC. V-wghaT., Ann Athnr, Mich. 
James T, Whi.r^ker, Cincinna.l, O. 
J. C. Wilson, Philadelphia, Pa. 
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CATALOGUE OF MEDICAL WORKS. g 

*AN AMERICAN TEXT-BOOK OF OBSTETRICS. Edited by 



RiCHAKD C. NoRRis, M. D. ; Art 
One handsome oHnvo volume of o 
and hair-Ione lllu&lralluns. Piici 
Morocco, i&.xxi net. 



ijiitor, Robert L. Dickinson, M. D, 
r IQOO pages, wilh nearly 900 colored 
: Cloth, S7,oo net ; Sheep or Half 



The advent of each successive volume of the strits of the Amebican Text- 
Books has been signalized by the must flattering comment from both the Press 
nnd the Profession. The high consideration received tiy these text-books, and 
their attainment to an authoritative position in current medical literature, have 
been matters of deep iulernatitmal Interest, which dads its fiiUest expression in 
the demand for these publications from all parts of the civilized world. 

In the preparation of the ■" American Text-Book of Obstetrics" the 
eiiilor has called to his aid proficient eoUabomturs whose professional prominence 
entitles them to recognition, and whose disquisitions eiemplify Practical 
Obstetrics. While these writers were each assigned special themes for dis- 
cussion, the correlnlion of the suhject-mnlter is, nevertheless, such as ensures 
lo^cal connection in treatment, the deductions of which thoroughly represent 
the latest advances in the science, and which elucidate lie test modem melkods 
af frocfdure. 

The more conspicuous feature of the treatise is its wealth of illustrative 
matter. The iffoduction of the illustrations had lieen in progress for several 
years, under the personal supervision of Robert L. Dickinson, M. D., to whose 
artistic judgment and professional experience is due the most sumptuously 
illustrated work of the period, tly means of the photographic art, combined 
with the skill of the artist and draughtsman, conventional illustration is super 
seded by rational methods of delinealion. 

Furtliermiire, the volume is a revelation as to the possibilities that may be 
reached in mechanical execnlion, through the unsparing hand of its publbher. 

«;OI«TltIBITTOBM 1 

Dr.JamaC. Cimcron. Dr. Howard A. Ktlly. 

»ed»i>r<I p. Davis. RichaTd C. ^^'t^i. 

Kol«r[ L, Dicllinson, ChaunMV D. Palmer. 

Charlo Wirrincliin Earte. Thtophif.u Parvio. 

lamu U. Eihendge. Genree A. Piennl. 

»«■[¥ J. Garrtoics, Edward Rtynoldi. 
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PV. B. SAUNDERS' 



♦AN AMERICAN TEXT-BOOK Op THE THEORY AND 
PRACTICE OP MEDICINE. By American Teachers. Edited 
by William Pepper, M. D., LL.D., Provost and Professor of the Theory 
and Practice of Medicine and of Clinical Medicine in the University of 
• Pennsylvania. Complete in two handsome royal-octavo volumes of about 
I0CK> pages each, with illustrations to elucidate the text wherever necessary. 
Price per Volume : Cloth, $5.00 net; Sheep or Half-Morocco, $6.00 net. 



TOIiVME I. CONTAINS s 



Hygiene. — Fevers (E|)hemeral, Simple Con- 
tinued, Typhus, Typhoid, Epidemic Cerebro- 
•pinal Meningitis, and Relapsing). — Scarla- 
tina, Measles, Rotheln, Variola, Varioloid, 
Vaccinia, Varicella, Mumps, Whooping-cough, 
Anthrax, Hydrophobia, Trichinosis, Actino- 



mycosis, Glanders, and Tetanus. — Tubercu- 
losis, Scrofula, Syphilis, Diphtheria, Erysipe- 
las, Malaria. Cholera, and Yellow Fever.— 
Nervous, Muscular, and Mental Diseases etc. 



TOIiVME II. CONTAINS: 



Urine (Chemistry and Microscopy). — Kid- 
ney and Lungs. — Air-passages (Larynx and 
Bronchi) and Pleura. — Pharynx, CEsophagus, 
Stomach and Intestines (including Intestinal 
Parasites), Heart, Aorta, Arteries and Veins. 



— Peritoneum, Liver, and Pancreas. — Diathet- 
ic Diseases (Rheumatism, Rheumatoid Ar- 
thritis, Gout, Lithaemia, and Diabetes.)^ 
Blood and Spleen. — Inflammation, Embolism, 
Thrombosis, Fever, and Bacteriology. 



The articles are not written as though addressed to students in lectures, but 
are exhaustive descriptions of diseases, with the newest facts as regards Causa- 
tion, Symptomatology, Diagnosis, Prognosis, and Treatment, including a large 
number of approved formulae. The recent advances made in the study 
of the bacterial origin of various diseases are fully described, as well as the 
bearing of the knowledge so gained upon prevention and cure. The subjects 
of Bacteriology as a whole and of Immunity are fully considered in a separate 
section. 

Methods of diagnosis are given the most minute and careful attention, thus 
enabling the reader to learn the very latest methods of investigation without 
consulting works specially devoted to the subject. 

CONTRIBUTORS : 



Dr. T. S. Billings, Philadelphia. 
Francis Delafield, New York. 
Reginald H. Fitz, Boston. 
James W. Holland, Philadelphia. 
Henry M. Lyman, Chicago. 
William Osier, Baltimore. 



Dr. William Pepper, Philadelphia. 
W. Gilman Thompson, New York. 
W. H. Welch, Baltimore. 
James T. Whittaker, Cincinnati. 
James C. Wilson, Philadelphia. 
Horatio C. Wood, Philadelphia. 



** We reviewed the first volume of this work, and said : ' It is undoubtedly one of the best 
text-books on the practice of medicine which we possess.* A consideration of the second 
and last volume leads us to modify that verdict and to say that the completed work is, in our 
opinion, the best of its kind it has ever been our fortune to see. It is complete, thorough, 
accurate, and clear. It is well written, well arranged, well printed, well illustrated, and well 
bound. It is a model of what the modern text-book should be." — Nerv York Medical yournal. 

" A library upon modern medical art. The work must promote the wider dififusion of 
sound knowledge." — Atnerican Lancet. 

*' A trusty counsellor for the practitioner or senior student, on which he may implicitly 
rely." — Edinburgh Medical Journal. 



CATALOGUE OF MEDICAL WORKS. I I 

*AN AMERICAN TEXT-BOOK OF SURGERY. Edited by Wil- 
LIAM W. Keen, M. D., LL.D., and J. William White, M. D., Ph. D. 
Forming one handsome royal octavo volume of 1230 pages (lox 7 inches), 
with 496 wood-cuts in text, and 37 colored and half-tone plates, many of 
them engraved from original photographs and drawings furnished by the 
authors. Price: Cloth, ;J57.cx> net; Sheep or Half Morocco, $8.00 net. 

THIRD EDITION. THOROUGHLT REVISED. 

In the present edition, among the new topics introduced are a lull considera- 
tion of serum-therapy ; leucocytosis ; post-operative insanity; the use of dry heat 
at high temperatures ; KrSnlein's method of locating the cerebral fissures ; 
Hoffa's and Lorenz's operations of congenital dislocations of the hip ; AUis's re- 
searches on dislocations of the hip-joint ; lumbar puncture ; the forcible reposi- 
tion of the spine in Pott's disease ; the treatment of exophthalmic goiter ; the 
surgery of typhoid fever ; gastrectomy and other operations on the stomach ; 
new methods of operating u^xju the intestines ; the ase of Kelly's rectal specula ; 
the surgery of the ureter ; Schleich's infiltration-method and the use of eucain 
for local anesthesia ; Krause's method of skin-grafiing ; the newer methods of 
disinfecting the hands ; the use of gloves, etc. The sections on Appendicitii*, 
on Fractures, and on Gynecological Operations have been revised and enlarged. 
A considerable number of new illustrations have been added, and enhance the 
value of the work. 

The text of the entire book has been submitted to all the authors for their 
mutual criticism and revision — an idea in book-making that is entirely new and 
original. The book as a whole, therefore, expresses on all the important sur- 
gical topics of the day the consensus of opinion of the eminent surgeons who 
have joined in its preparation. 

One of the most attractive features of the book is its illustrations. Very 
many of them are original and faithful reproductions of photographs taken 
directly from patients or from specimens, 

€)01fTRIBlJT0]Ui : 



Dr, Phineas S. Conner, Cincinnati. 
Frederic S. Dennis, New York. 
William W. Keen. Philadelphia. 
Charlefi B. Nancrede, Ann Arbor. Mich. 
Roswell Park. Buffalo, New York. 
Lewis S. Pilcher. New York. 



Dr. Nicholas Senn, Chicago. 

Francis J. Shepherd, Montreal, Canada. 
Lewis A. Siimson, New York. 



J. Collins Warren, Boston. 



William White, Philadelphia. 



i( 



If this text-book is a fair reflex of the present position of American surgery, we must 
admit it is of a very high order of merit, and that English surgeons will have to look very 
carefuUv to their laurels if they are to preserve a position in the van of surgical practice."— 
London Lancet. 



Personally, I should not mind it being called THE Text-Book (instead of A Text- Book), 
>r 1 know ot no single volume which contains so readable 
:ience and art of Surgery as this does." — Edmund Owen, I 
uf Examintrs of the Royal College of Surgeons » Mngiana 



for 1 know ot' no single volume which contains so readable and complete an account of the 
•cience and art of Surgery as this does." — Edmund Owen, F. R. C. S., Member <if the Board 
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»AN AMERICAN TEXT-BOOK OF GYNECOLOGY, MKDICAL 
AND SURGICAL, for the use of Students and Practitioners. 

Edited by J. M. Baldy, M. D. Forming a handsome royal-octavo volume 
of 718 pages, with 341 illustrations in the text and 38 colored and half- 
tone plates. Prices : Cloth, ^6.cx> net ; Sheep or Half-Morocco, $7.00 net. 

SECOND EDITION, THOROUGHLY REVISED. 

In this volume all anatomical descriptions, excepting those essential to a clear 
understanding of the text, have been omitted, the illustrations being largely de- 
pended upon to elucidate the anatomy of the parts. This work, which is 
thoroughly practical in its teachings, is intended, as its title implies, to be a 
working text-book for physicians and students. A clear line of treatment has 
been laid down in every case, and although no attempt has been made to dis- 
cuss mooted points, still the most important of these have been noted and ex- 
plained. The operations recommended are fully illustrated, so that the reader, 
having a picture of the procedure described in the text under his eye, cannot fail 
to grasp the idea. All extraneous matter and discussions have been carefully 
excluded, the attempt being made to allow no unnecessary details to cumber 
the text. The subject-matter is brought up to date at every point, and the 
work is as nearly as possible the combined opinions of the ten specialists who 
figure as the authors. 

In the revised edition much new material has been added, and some of the 
old eliminated or modified. More than forty of the old illustrations have been 
replaced by new ones, which add very materially to the elucidation of the 
text, as they picture methods, not specimens. The chapters on technique and 
after-treatment have been considerably enlarged, and the portions devoted to 
plastic work have been so greatly improved as to be practically new. Hyste- 
rectomy has been rewritten, and all the descriptions of operative procedures 
have been carefully revised and fully illustrated. 



CONTRIBUTORS : 



Dr. Henry T. Byford. 
John M. Baldy. 
Edwin Cragin. 
|. H. Etheridge. 
\Villiam Goodell. 



Dr. Howard A. Kelly. 
Florian Krug. 
E. E. Montgomery, 
William R. Pryor. 
George M. Tuttle. 



'* The most notable contribution to gynecological literature since 1887, .... and the most 
complete exponent of gynecoloey which we have. No subject seems to have been neglected, 
. . . . and the gynecologist and surgeon, and the general practitioner who has any desire 
to practise diseases of women, will nnd it of practical value. In the matter of illustrations 
and plates the book surpasses anything we have seen." — Boston Medical and Surgical 
yournal. 

** A thoroughly modem text-book, and gives reliable and well-tempered advice and In- 
struction." — Edinburgh Medical Journal. 

** The harmony of its conclusions and the homogeneity of its style give it an individuality 
which suggests a single rather than a multiple authorship." — Annals of Surgery, 

'*' It must command attention and respect as a worthy representation of our advanced 
cal teaching." — American Journal of Medical Sciences. 



CAT.H-OGUE OF MEDICAL . 

*AN AMERICAN TEXT-BOOK OFTHE DISEASES OF CHIL- 
DREN. By American Teachers. Edited by Louis Starr, M.D,, 

• ossisced by Thompson S. Weetcott, M, D. Id one hand^ume royal-Sv-? 
Wolunie nf 1244 p^es, prafusely illustrateil with wood-culs, baK-Lone and 
colored plalea. Nel Prices : Clofh, S7.0O: Sheep or llalfMoroeco, S8.00. 

BEOOHD ESITIOK, BBTISED AND EKLAKOBD. 

The plan of Ihis worlt embraces a series of original articlea wrillcn by some 
sixty well-known pxdialri^ts, rcprcEienting collectively the teachings of tbe nioat 
prominent medical sehooU and colleges of America. The work is intended to 
be a PKACTICAI. book, suitable (or coiiatani and bandy reference by the practi- 
tioner and tbe adv&nued student. 

Especial attention has been given (o the latest accepted teachings upon the 
etiology, symptoms, pathology, diagnosis, and irealment of the disorders of chil- 
dren, with the introduction of many special formulx and therapeutic procedure!. 
In thi* new edition the whole subject matter has been carefully revised, new 
articles added, some original papers emended, and a number entirely rewritten. 
The new articles include "Modified Milk and Percentage Milk-Mixlutes," 
" Lilhemia," and a section on ■■ Orthopedics." Those rewritten are " Typhoid 
Fever," "Rubella," "Chicken-pox," "Tuberculous Meningitis," " Hydri)Ceph- 
alus," and "Scurvy;" while entensive revision has been made in "Infant 
Feeding," " Mensles," " Diphtheria," and " Cretinism." The volume has thus 
been much increased in size by the ialniduclion of fresh maleH^il. 
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S. AdanlB. Waihll 
hn A&bhur;l. Tr. I 
D. Bladcudci 



fjc* York. 
. tew Vorl:. 

l«rT,'?lill«! 



Edward M. E 
Cbulet W. B 

W, E. CiiKltierry, CfaicnEO. 
Henry Dwlgfai Clupln, Mlw york. 
W. S. CliriHophtr. Chicaigo. 
Arcbibild Church, Chicuo 
rioyd H. Crand^, NcwYork. 
Andnw F, Currier, New Vark. 
Rotand a Cnrtin, !>bllad<lphi> 
J. M. DaC«>i., PhUiddphli.. 
1. N. DinibRh, Chirago. 
Kdwacd P. Divli. PiXdelphta. 
John B. Dealer, FhriaddpiGu. 
G. E. deSchmiiltE, PhiladBtphla. 
juhn DomlBS, New York. 
Charict WarrlnEton Earie, Chicaio. 
Wm. A. Edward. San DlegD, Cat. 
F. ForchhetniEr, Clndniuii; 
1. Hmty Fmitnigbl, New York. 
1. P. CroMT Gri*ih. Phils ■ ■ ■ • 



4. Htndric Lloyd. Philadefpliia, 
iStorgc Roe Lockwood. New York. 
Henry M. Lyman, Chicgo. 
Frandi T. Hilea, ^liimnn. 
Cliarles K Mill). PhUaddphla. 
Jnmet E Moore. MlDHeipollt. 
F. Cordon Momll, B»ii.n. 
John H. Muuer, Phll>ilFlidiI> 
Thamu R. Nejli 
W. p. Nonhnip, 



on. Phllidelphla. 




Frederick A, Packard, Phlladelplila, 
wmiam Pepper. Phliadeiphia. 
Frederick fcKri^. New Vork. 
W.T. Plani, Syracuae. New York. 
W,llraiB M. f-pweli, AUaniic Cily, 
B, K. Rachford, QniUnnatl. 
B. Aleundcr Randall, Philndtlphia. 
Edward O. ShakeinKare, Phila(rclt,l>u 



Louis Slarr, PhQidelphla. 
M. Atlen Siarr, New York. 
Chirin W. Towiaend, fioilc 
Un« Tytw. Phiiodelphb. 
W. S. Tluyer. BatliniDrt. 
VIclor C. ViuEhin, Ann Arl 
■^HompHin S. Wejicoii, Phi' 
■nry R. Whanon. MJllad 
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♦ AN AMERICAN TEXT-BOOK OF GENITO-URINARY AND 
SKIN DISEASES. By 47 Eminent Specialists and Teachers. Edited 
by L. Bolton Bangs, M. D., Professor of Genito-Urinary Surgery, Uni- 
versity and Bellevue Hospital Medical College, New York; and W. A. 
Hardaway, M. D., Professor of Diseases of the Skin. Missouri Medical 
College, imperial octavo volume of 1229 pages, with 300 engravings ana 
20 full-page colored plates. Cloth, S7. 00 net; Sheep or Half Morocco, 
$8.00 net. 

This addition to the series of " American Text-Books," it is confidently be- 
lieved, will meet the requirements of both students and practitioners, giving, as 
it does, a comprehensive and detailed presentation of the Diseases of the 
Genito-Urinary Organs, of the Venereal Diseases, and of the Affections of the 
Skin. 

Having secured the collaboration of well-known authorities in the branches 
represented in the undertaking, the editors have not restricted the contributors 
ii. regard to the particular views set forth, but have offered every facility for the 
free expression of their individual opinions. The work will therefore be found 
to be original, yet homogeneous and fully representative of the several depart- 
ments of medical science with which it is concernea. 



CONTRIBUTORS t 



Dr. Chas. W. Allen, New York. 
I. E. Atkinson, Baltimore. 
L Holton Bangs, N^w York. 
P. R. Bulton. New York. 
Lewis C. Bosher, Richmond, Va. 
John T. Bowen, Boston. 
J. Abbott Cantrell. Philadelphia. 
William T. Corlett, Cleveland, Ohio. 
B. Farquhar Curtis, New York. 
Condict W. Cutler, New York. 
Isadore Dyer, New Orleans. 
Christian Fenger, Chicago. 
John A. Fordyce, New York. 
Eugene Fuller, New York. 
R. H. Greene, New York. 
Joseph Grindon, St. Louis. 
Graeme ^L Hammond. New York. 
W. A. Hardaway. St. Louis. 
M. B. Hartzell, Philadelphia. 
Louis Heitzmann. New York. 
James S. Howe, Boston. 
Ge*orge T. Jackson, New York. 
Abraham Jacobi. New York. 
James C. Johnston. New Yoilc. 



I 



Dr. Hermann G. Klotz, New Yoric. 
J. H. Linsley, Burlington, Vt. 
G. F. Lydston, Chicago. 
Hartwell N. Lyon, St. Louis. 
Edward Martin, Philadelphia. 
D. G. Montgomery, San Francisco. 
anies Pedersen, New York. 
PoUitzer, New York. 
Thomas R. Pooley, New York. 
A. R. Robinson, New York. 
A. E. Rtgensburger, San Francisco. 
Francis J. Shepherd, Montreal, Can. 
S. C. Stanton, Chicago, ill. 
Emmanuel J. Stout. Philadelphia. 
Alonzo E. Taylor Philadelphia. 
Robert W. Taylor. New York. 
Paul Thorndike, Boston. 
H. Tuholske, St. Louis. 
Arthur Van Harlingen, Philadelphia. 
Francis S. Watson, Boston. 
J. William White, Philadelphia. 
J. McF. Winfield. Brooklyn. 
Alfred C. Wood. Philadelpnia. 



"This voluminous work is thorotighly up to date, and the chapters on genito-unnary ois- 
eases are especially valuable. The illustrations are fine and are mostly original. ^ The section 
on dermatology is concise and in every way admirable."—. /(5>7/r«a/ of the American Medical 
Association. 

"This volume is one of the best yet issued of the publisher's series of 'American Text- 
Books.' The list of contributors represents an extraordinary array of talent and extended 
experience. The book will easily take the place in comprehensiveness and value of the 
half dozen or more costly works on these subjects which have hitherto been necessary to m 
well-equipped librarv." — New York Polyclitiic. 
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* AN AMERICAN TEXT-BOOK OF DISEASES OF THE EYE. 
EAR, NOSE, AND THROAT. Edited by George E. de Schweinitz, 

A. M., M. D., Professor of Ophthalmology, Jefferson Medical Qjllege ; and 

B. Alexander Randall, A. M., M. D., Clinical Professor of Diseases of 
the Ear, University of Pennsylvania. One handsome imperial octavo 
volume of 1251 pages; 766 illustrations, 59 of them colored. Prices: 
Cloth, $7.00 net; Sheep or Half- Morocco, $%.qq net. 



Just Issued, 

The present work is the only book ever published embracing diseases of the 
intimately related organs of the eye, ear, nose, and throat. Its special claim 
to favor is based on encyclopedic, authoritative, and practical treatment of the 
subjects. 

Each section of the book has' been entrusted to an author who is specially 
identified with the subject on which he writes, and who therefore presents his 
case in the manner of an expert. Uniformity is secured and overlapping pre- 
vented by careful editing and by a system of cross-references which forms a 
special feature of the volume, enabling the reader to come into touch with all 
that is said on any subject in different portions of the book. 

Particular emphasis is laid on the most approved methods of treatment, so 
that the book shall be one to which the student and practitioner can refer for 
information in practical work. Anatomical and physiological problems, also, 
are fully discussed for the benefit of those who desire to investigate the more 
abstruse problems of the subject. 



CONTRIBUTORS : 



Dr. Henry A. Alderton, Brooklyn. 
Harrison Allen, Philadelphia. 
Frank Allporc, Chicago. 
Morris J. Asch. New York. 
S. C Ayres, Cincinnati. 
R. O. Beard, Minneapolis. 
Clarence J. Blake, Boston. 
Arthur A. Bliss. Philadelphia. 
Albert P. Brubaker, Philadelphia. 
J. H. Bryan, Washington, D. C. 
Albert H. Buck, New York. 
F. Buller, Montreal, Can. 
Swan M. Burnett, Washington, D C. 
Flemming Carrow, Ann Arbor, Mich. 
W. E. Casselberry, Chicago. 
Colman W. Cutler, New York. 
Edward B. Dench, New York. 
William S. Dennett, New York. 
George E. de Schweinitz, Philadelphia. 
Alexander Duane, New York. 
John W. Farlow, Boston, Mass. 
Walter J. Freeman, Philadelphia. 
H. Gifford, Omaha, Neb. 
W. C. Glasgow, St. Louis. 
Orne Green, Boston, 
ard A. Holden, New York. 
Christian R. Holmes, Cincinnati. 
William E. Hopkins, San Francisco. 
F. C. Hotz, Chicago. 
Lucien Howe, Buffalo, N. Y. 
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Dr. Alvin A. Hubbell, Buffalo, N. Y. 
Edward Jackson, Philadelphia. 
J. Ellis Jennings, St. Louis. 
Herman Knapp, New York. 
Chas. W. Kollock, Charleston, S. C. 
G. A. Leiand, Boston. 
J. A. Lippincott, Pittsburg, Pa.* 
G. Hudson Makuen, Philadelphia. 

iohn H. McCollom, Boston. 
I. G. Miller, Providence, R. L 
B. L. Milliken, Cleveland, Ohio. 
Robert C. Myles. New York. 

iames E. Newcomb, New York. 
L. J. Phillips, Philadelphia. 
George A. Piersol, Philadelphia, 
W. P. Porcher, Charleston. S. C. 
B. Alex. Randall, Philadelphia. 
Robert L. Randolph, Baltimore. 
John O. Roe, Rochester, N. Y. 
Charles E. de M. Sajous, Philadelphia. 
J. E. Sheppard, Brooklyn, N. Y. 
E. L. Shurly. Detroit, Mich. 
William M. Sweet, Philadelphia. 
Samuel Theobald, Baltimore, Md, 
A, G. Thomson, Philadelphia. 
Clarence A. Veasey, Philadelphia. 
John E. Weeks, New York. 
Casey A. Wood, Chicago, 111. 

{onathan Wright, Brooklyn. 
I. V. Wiirdemann, Milwaukee, Wit. 
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«AN AMERICAN YEAR-BOOK OP MEDICINE AND SUR- 
GERY. A Yearly Digest of Scientific Progress and Authoritative 
Opinion in all branches of Medicine and Surgery, drawn from journals* 
monographs, and text-books of the leading American and Foreign authors 
and investigators. Collected and arranged, with critical editorial com- 
ments, by eminent American specialists and teachers, under the general 
editorial charge of George M. Gould, M.D. Volumes for 1896, '97, 
*98, and '99 each a handsome imperial octavo volume of about 1200 pages. 
Prices : Cloth, $6.50 net ; Half-Morocco, tT.^o net. Year-Book for 1900 in 
two octavo volumes of about 600 pages each. Prices per volume : Cloth, 
1(3.00 net; Half- Morocco, $3.75 net. 

In Two Volumes* No Increase in Price* 

In response to a widespread demand from the medical profession, the pub- 
lisher of the "American Year-Book of Medicine and Surgery" has decided to 
issue that well-known work in two volumes. Vol. I. treating of General Medi- 
cine, Vol. n. of General Surgery. Each volume is complete in itself, and 
the work is sold either separately or in sets. 

This division is made in such a way as to appeal to physicians from a class 

standpoint, one volume being distinctly medical, and the other distinctly sui^- 

cal. This arrangement has a two-fold advantage. To the physician who uses 

the entire book, it offers an increased amount of matter in the most convenient 

form for easy consultation, and without any increase in price ; while the man 

who wants either the medical or the surgical section alone secures the comjilete 

consideration of his branch without the necessity of purchasing matter for which 

he has no use. 

CONTRIBUTORS : 



Vol. I. 
Dr. Samuel W. Abbott. Boston. 
Arcbibald Church, Chicago. 
Louis A. Duhring, Philadelphia. 
D. L. Edsall, Philadelphia. 
Alfred Hand, Jr., Philadelphia. 
M. B. Hartzell. Philadelphia. 
Reid Hunt, Baltimore. 
Wyatt Johnston, Montreal. 
Walter Jones, Baltimore. 
David Riesman, Philadelphia. 
Louis Starr, Philadelphia. 
Alfred Stengel, Philadelphia. 
A. A. Stevens, Philadelphia. 
G. N. Stewart. Cleveland. 
Reynold W. Wilcox, New York City. 



Vol. n. 
Dr. J. Montgomery Baldy, Philadelphia. 
Charles H. Burnett, Philadelphia. 
J. Chalmers DaCosta, Philadelphia. 
W. A. N. Dorland, Philadelphia. 
Virgil P. Gibney, New York City. 
C. H. Hamann, Cleveland. 
Howard F. Hansell, Philadelphia. 
Barton Cooke Hirst, Philadelphia. 
E. Fletcher Ingals, Chicago. 
W. W. Keen, Philadelphia. 
Henry G. Ghls, Chicago. 
Wendell Reber, Philadelphia. 
J. Hilton Waterman, New York City. 



*' It is difficult to know which to admire most — the research and industry of the distin- 
guished band of experts whom Dr. Gould has enlisted in the service of the Year-Book, or the 
wealth and abundance of the cotUributions to every department of science that have been 
deemed worthy of analysis. ... It is much more than a mere compilation of abstracts, for, 
as each section is entrusted to experienced and able contributors, the reader has the advan- 
tage of certain critical commentaries and expositions . . proceeding from writers fully 
qualified to perform these tasks. ... It is emphatically a book which should find a place in 
evtry medical library, and is in several respects more useful than the famous ' JahrDuchcr* 
of Germany." — London Lancet. 
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* ANOMALIES AND CURIOSITIES OP MEDICINE. By Georgk 
M. Gould, M.D., and Walter L. Pyle, M.D. An encyclopedic coUec* 
tion of are and extraordinary cases and of the most striking instances of 
abnormality in all branches of Medicine and Surgery, derived from an ex- 
haustive research of medical literature from its origin to the present day, 
abstracted, classified, annotated, and indexed. Handsome imperial octavo 
volume of 968 pages, with 295 engravings in the text, and 12 full-page 
plates. Cloth, $3.cx> net ; Half- Morocco, $4.00 net. 

POPULAR EDITION REDUCED FROM $6*00 to $3*00* 

In view of the great success of this magnificent work, the publisher has decided 
to issue a " Popular Edition " at a price so low that it may be procured by every 
student and practitioner of medicine. Notwithstanding the great reduction in 
price, there will be no depreciation in the excellence of typography, paper, and 
binding that characterized the earlier editions. 

Several years of exhaustive research have been spent by the authors in the 
great medical libraries of the United States and Europe in collecting the mate- 
rial for this work. Medical literature of all ages and all languages has 
been carefully searched, as a glance at the Bibliographic Index will show. The 
facts, which will be of extreme value to the author and lecturer, have been 
arranged and annotated, and full reference footnotes given. 

'* One of the most valuable contributions ever made to medical literature. It is, so far as 
we know, absolutely unique, and every page is as fascinating as a novel. Not alone for the 
medical profession has this volume value : it will serve as a book of reference for all who are 
interested in general scientific, sociologic, or medico-legal topics." — Brooklyn Medical your- 
nal. 

NERVOUS AND MENTAL DISEASES. By Archibald Church, 

M. D., Professor of Clinical Neurology, Mental Diseases, and Medical 

Jurisprudence, Northwestern University Medical School ; and Frederick 

Peterson, M. D., Clinical Professor of Mental Diseases, Woman's Medi- 

cal College, New York. Handsome octavo volume of 843 pages, with 

over 300 illustrations. Prices: Cloth, ;^5.oo net; Half- Morocco, $6.00 

net. 

Second Edition, 

This book is intended to furnish students and practitioners with a practical, 
working knowledge of nervous and mental diseases. Written by men of wide 
experience and authority, it presents the many recent additions to the subject. 
The book is not filled with an extended dissertation on anatomy and pathology, 
but, treating these points in connection with special conditions, it lays particular 
stress on methods of examination, diagnosis, and treatment. In this respect the 
work is unusually complete and valuable, laying down the definite courses of 
procedure which the authors have found to be most generally satisfactory. 

** The work is an epitome of what is to-day known of nervous diseases prepared for the 
student and practitioner in the light of the author's experience . . . We believe that no work 
presents the difficult subject of insanity in such a reasonable and readable ^vy." —^Chicago 
Medical Recorder, 
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DISEASES OF THE NOSE AND THROAT. By D, Braden Kvlb, 

M. D., Clinical Professor of Laiyiigulogy and Rhiiiolt^y, Jefferson Medi- 
cal CollcEe, Phila'leljihia 1 Consulting Loryngoloyist, Rhinologisl, and 
Olologisl, St. Agnes' Hospital, Octavo volume of 646 pages, w 
ISO illustrations and 6 lithographic plales. Cloth, 84.00 net; Half-Mo- 
tocco,«5.oonel. 

Just Insued. 

This book presents the subject of Diseases of the Nose and Throat ii 
cise a manner as is consistent with clearness, keeping in mind the needs of tl 
Etudent and general practitioner as well as those uf the specialist. The uisi 
roent and clasaficalioil are based on modern pathology', and the patholc^ 
views advanced are supported bf drawings uf microscopical tactions loBdeiiid 
author's own laboratory. These and the other illustrations are particularly ^ 
being chiefly original. With the practical purpose of the bfwk in mind, d 
(ended consideration has been given to details uf treatment, each disease b ' 
considered in full, and definite courses being laid down tu meet special ts 
lioDS and symptoms. 
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THE HYGIENE OF TRANSMISSIBLE DISEASES : tbeirCausa- 
tion. Modes of Dissetnination, and Methods of Prevention, Bv 

A. C. Abbott, M. D., Professor of Hygiene in l!ie L'liiseisity of Pennsyl. 
vania; Director of the Laboratory of Hygiene. Uclavo volume of 3I1 
pages, with charts and map, and numerous illustrations. Cloth, fij.oo net. 

•TiiHt Insued. 

is not the purpose of tbls work to present the subject of Hygiene in ths 
comprehensive sense ordinarily implied by the word, but rather to deal directly 
with but a section, certainly not the lea'it important, of the subject — viz., thil 
embracing a knowledge of the preventable specific diseases. The book aims 10 
furnish information concerning the detailed manngement of transmissible dis- 
eases. Incidentally there are discussed Ihofe numerous and varied factors that 
have not only a direct bearing upon the incidence and suppression of such dis- 
eases, but are of general sanitary importance as well. 
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li is well nigh indispcimbLe."— Jiff ^aiJftiM, New Voi 
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A TEXT-BOOK OF EMBRYOLOGY. By John C. Heisler, M. D., 
Professor of Anatomy in the Medico-Chirurgical College, Philadelphia. 
Octavo volume of 405 pages, with 190 illustrations, 26 in colors. Clothj 
$2.50 net. 

Just Issued, 

The facts of embryology having acquired in recent years such great interest 
in connection with the teaching and with the proper comprehension of human 
anatomy, it is of first importance to the student of medicine that a concise and 
yet sufficiently full text-book upon the subject be available. It was with the 
aim of presenting such a book that this volume was written, the author, in his 
experience as a teacher of anatomy, having been impressed with the fact that 
students were seriously handicapped in their study of the subject of embryology 
by the lack of a text-book full enough to be intelligible, and yet without that 
minuteness of detail which characterizes the larger treatises, and which so often 
serves only to confuse and discourage the beginner. 

** In short, the book is written to fill a want which has distinctly existed and which it 
definitely meets ; commendation greater than this it is not possible to give to anything,*'^ 
Medical Ne^vs f New York. 

A MANUAL OF DISEASES OF THE EYE. By Edward Jack- 
son, A. M., M. D., sometime Professor of Diseases of the Eye in the Phila- 
delphia Polyclinic and College for Graduates in Medicine. i2mo, 604 
pages, with 178 illustrations from drawings by the author. Cloth, $2.50 net. 

Just Issued* 

This book is intended to meet the needs of the general practitioner of medi- 
cine and the beginner in ophthalmology. More attention is given to the condi- 
tions that must be met and dealt with early in ophthalmic practice than to the 
rarer diseases and more difficult operations that may come later. 

It is designed to furnish efficient aid in the actual work of dealing with dis- 
ease, and therefore gives the place of first importance to the recognition and 
management of the conditions that present themselves in actual clinical work. 

LECTURES ON THE PRINCIPLES OF SURGERY. By Charles 
B. Nancrede, M. D., LL.D., Professor of Surgery and of Clinical Surgery, 
University of Michigan, Ann Arbor. Handsome octavo, 398 pages, illus- 
trated. Cloth, $2.50 net. 

Just Issued, 

The present book is based on the lectures delivered by Dr. Nancrede to his 
undergraduate classes, and is intended as a text-book for students and a practi- 
cal help for teachers. By the careful elimination of unnecessary details of 
pathology, bacteriology, etc., which are amply provided for in other courses of 
study, space is gained for a more extended consideration of the Principles of 
Surgery in themselves, and of the application of these principles to methods 
of practice. 
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A TEXT-BOOK OF PATHOLOGY. By Alfred Stengel, M.D, 
Professor of Clinical Medicine in the University of Pennsylvania; Physi- 
cian to the Philadelphia Hospital ; Physician to the Children's Hospital, 
Philadelphia. Handsome octavo volume of 848 pages, with 362 illustra- 
tions, many of which are in colors. Prices: Cloth, $^.00 net; Half- 
Morocco, ;?5.oo net. 

Second EdUion. 

In this work the practical application of pathological facts to clinical medicine 
is considered more fully than is customary in works on pathology. While the 
subject of pathology is treated in the broadest way consistent with the size of 
the book, an effort has been made to present the subject from the point of view 
of the clinician. The general relations of bacteriology to pathology are dis- 
cussed at considerable length, as the importance of these branches deserves. It 
will be found that the recent knowledge is fully considered, as well as older and 
more widely-known facts. 

** I consider the work abreast of modern pathology, and useful to both students and prac- 
titioners. It presents in a concise and well-considered form the essential facts of general aiui 
special patholog-ical anatomy, with more than usual emphasis upon pathological physiology." 
— William H. VVklch, Professor 0/ Patholo^^ , Johns Hopkins University, Baltimore Mi 

" I regard it as the most serviceable text-book for students on this subject yet written I7 
an American author."— L. Hektoen, Professor 0/ Pathology, Rush Medical CoUta, 
Chicago, III. 

A TEXT-BOOK OF OBSTETRICS. By Barton Cooke Hirst, M.D^ 

Professor of Obstetrics in the University of Pennsylvania. Handsome oc- 
tavo volume of 846 pages, with 618 illustrations and seven colored plates. 
Prices: Cloth, $5.00 net; Ilalf-Moiocco, ;g56.oo net. 

Second Edition* 

This work, which has been in course of preparation for several years is in- 
tended as an ideal text-book for the student no less than an advanced treatise 
for the obstetrician and for general practitioners. It represents the very latest 
teaching in the practice of obstetrics by a man of extended experience and 
recognized authority. The book emphasizes especially, as a work on obstetrics 
should, the practical side of the subject, and to this end presents an unusually 
large collection of illustrations. A great number of these are new and original, 
and the whole collection will form a complete atlas of obstetrical practice. 
An extremely valuable feature of the book is the large number of refer- 
ences to cases, authorities, sources, etc., forming, as it does, a valuable bib- 
liography of the most recent and authoritative literature on the subject 
of obstetrics. As already stated, this work records the wide practical ex- 
perience of the author, which fact, combined with the brilliant presentation 
of the subject, will doubtless render this one of the most notable books on 
obstetrics that has yet appeared. 

" The illustrations are numerous and are works of art, many of them appearing for the 
first time. The arrangement of the subject-matter, the foot-notes, and index arc beyond 
criticism. The author's style, though condensed, is singularly clear, so that it is never 
necessary to re-read a sentence in order to grasp its meaning. As a true model of what a 
modern text-book in obstetrics should be, we feel justified in affirming that Dr. Hirst's 
book is without a rival." — New York Medical Record, 
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A TEXT-BOOK OF THE PRACTICE OF MEDICINE. By 

James M. Anders, M.D., Ph.D., LL.D., Professor of the Practice of 
Medicine and of Clinical Medicine, Medico-Chirurgical College, Philadel- 
phia. In one handsome octavo volume of 1 292 pages, fully illustrated. 
Cloth, $5.50 net; Sheep or Half-Morocco, %(i.^o net. 

THIRD EDITION, THOROUGHLY REVISED. 

The present edition is the result of a careful and thorough revision. A few 
new subjects have been introduced : Glandular Fever, Ether-pneumonia, Splenic 
Anemia, Meralgia Paresthetica, and Periodic Paralysis. The affections that 
have been substantially rewritten are: Plague, Malta F'ever, Diseases of the 
Thymus Gland, Liver Cirrhoses, and Progressive Spinal Muscular Atrophy. 
The following articles have been extensively revised : Typhoid Fever, Yellow 
Fever, Lobar Pneumonia, Dengue, Tuberculosis, Diabetes Mellitus, Gout, Ar- 
thritis Deformans, Autumnal Catarrh, Diseases of the Circulatory System, more 
particularly Hypertrophy and Dilatation of the Heart, Arteriosclerosis and 
Thoracic Aneurysm, Pancreatic Hemorrhage, Jaundice, Acute Peritonitis, Acute 
Yellow Atroj)hy, Hematoma of Dura Mater, and Scleroses of the Brain. The 
preliminary chapter on Nervous Diseases is new, and deals with the subject of 
localization and the various methods of investigating nervous affections. 

"It is an excellent book — concise, comprehensive, thorough, and up to date. It is a 
credit to you; but, more than that, it is a credit to tlie profession of Philadelphia— to us." 
— James C. Wilson, Professor of the Practice of Medicine and Clinical Medicine, Jeffer- 
son Medical College, Philadelphia. 

" The book can be unreservedly recommended to students and practitioners as a safe, full 
compendium of the knowledge of internal medicine of the present day ... It is a work 
thoroughly modem in every sense." — Medical News, New York. 

DISEASES OF THE STOMACH. By William W. Van Valzah, 

M. D., Professor of General Medicine and Diseases of the Digestive System 
and the Blood, New York Polyclinic ; and J. Douglas Nisbet, M. D., 
Adjunct Professor of General Medicine and Diseases of the Digestive Sys- 
tem and the Blood, New York Polyclinic. Octavo volume of 674 pages, 
illustrated. Cloth, $3.50 net. 

An eminently practical book, intended as a guide to the student, an aid to the 
physician, and a contribution to scientific medicine. It aims to give a complete 
description of the modern methods of diagnosis and treatment of diseases of the 
stomach, and to reconstruct the pathology of the stomach in keeping with the 
revelations of scientific research. The book is clear, practical, and complete, 
and contains the results of the authors' investigations and of their extensive ex- 
perience as specialists. Particular attention is given to the important subject of 
dietetic treatment. The diet-lists are very complete, and are so arranged that 
selections can readily be made to suit individual cases. 

" This is the most satisfactory work on the subject in the English language." — Chicago 
Medical Recorder. 

" The article on diet and general medication is one of the most valuable in the book, and 
should be read by every practiking physician." — AVw Vork Medical yournal. 
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SURGICAL DIAGNOSIS AND TREATMENT. By J. W. Mac- 
DONALD, M. D., Edin., F. R. C. S., Edin., Professor of the Practice of Sur- 
gery and of Clinical Surgery in Hamline University ; Visiting Surgeon to St 
Barnabas' Hospital, Minneapolis, etc. Handsome octavo volume of 800 
pages, profusely illustrated. Cloth, $5.00 net; Half-Morocco, |(6.oo net. 

This work aims in a comprehensive manner to furnish a guide in matters of 
surgical diagnosis. It sets forth in a systematic way the necessities of examina- 
tions and the proper methods of making them. The various portions of the 
body are then taken up in order and the diseases and injuries thereof succinctly 
considered and the treatment briefly indicated. Practically all the modem and 
approved operations are described with thoroughness and clearness. The work 
concludes with a chapter on the use of the RSntgen rays in surgery. 

** The work is brimful of just the kind of practical information that is useful alike to 
students and practitioners. It is a pleasure to commend the book because of its intrinsic 
value to the medical practitioner." — Cincinnati Lancet-Clinic. 

PATHOLOGICAL TECHNIQUE. A Practical Manual for Laboratory 
Work in Pathology, Bacteriology, and Morbid Anatomy, with chapters on 
Post-Mortem Technique and the Performance of Autopsies. By Frank 
B. Mallory, a. M., M. D., Assistant Professor of Pathology, Harvard 
University Medical School, Boston ; and James H. Wright, A. M., M.D., 
Instructor in Pathology, Harvard University Medical School, Boston. Oc- 
tavo volume of 396 pages, handsomely illustrated. Cloth, %2..^o net. 

This book is designed especially for practical use in pathological laboratories, 

both as a guide to beginners and as a source of reference for the advanced. The 

book will also meet the wants of practitioners who have opportunity to do general 

pathological work. Besides the^ methods of post-mortem examinations and of 

bacteriological and histological investigations connected with autopsies, the 

special methods employed in clinical bacteriology and pathology have been 

fully discussed. 

*' One of the most complete works on the subject, and one which should be in the library 
of every physician who hopes to keep pace with the great advances made in pathology."— 
yournal of American Medical Association. 

THE SURGICAL COMPLICATIONS AND SEQUELS OF TY- 
PHOID FEVER. By Wm. W. Keen, M. D., LL.D., Professor of the 

Principles of Surgery and of Clinical Surgery, Jefferson Medical College, 

Philadelphia. Octavo volume of 386 pages, illustrated. Cloth, ^5^3.00 net. 

This monograph is the only one in any language covering the entire subject 
of the Surgical Complications and Sequels of Typhoid P'ever. The work will 
prove to be of importance and interest not only to the general surgeon and phy- 
sician, but also to many specialists — laryngologists, ophthalmologjists, gynecolo- 
gists, pathologists, and bacteriologists — as the subject has an important bearing 
upon each one of their spheres. The author's conclusions are based on reports 
of over 1700 cases, including practically all those recorded in the last fifty years. 
Reports of cases have been brought down to date, many having been added 
while the work was in press. 

** This is probably the first and only worlc in the English language that gives the reader a 
clear view of what typhoid fever really is, and what it does and can do to the human organ- 
ism. This book should be in the possession of every medical man in America." — Afntncan 
Medico-Surgical Bulletin, 
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MODERN SURGERY, GENERAL AND OPERATIVE. By John 
Chalmers DaCosta, M.D., Clinical Professor of Surgery, Jefferson Medi- 
cal College, Philadelphia; Surgeon to the Philadelphia Hospital, etc. 
Handsome octavo volume of 91 1 pages, profusely illustrated. Cloth, $4.00 
net ; Half- Morocco, $5.cx> net. 

Second Edition, Rewritten and Greatly Enlarged. 

The remarkable success attending DaCosta's Manual of Surgery, and the 
general favor with which it has been received, have led the author in this 
revision to produce a complete treatise on modern surgery along the same lines 
that made the former edition so successful. The book has been entirely re- 
written and very much enlarged. The old edition has long been a favorite not 
only with students and teachers, but also with practising physicians and sur- 
geons, and it is believed that the present work will find an even wider field of 
usefulness. 

" We know of no small work on surgery in the English language which so well fulfils the 
requirements of the modern student." — Medico-Chirurgical Journal , Bristol, England. 

" The author has presented concisely and accurately the principles of modern surgery. 
The book is a valuable one which can be recommended to students and is of great value to 
the general practitioner." — American Journal of the Medical Sciences, 

A MANUAL OF ORTHOPEDIC SURGERY. By James E. Moore, 
M.D., Professor of Orthopedics and Adjunct Professor of Clinical Surgery, 
University of Minnesota, College of Medicine and Surgeiy. Octavo volume 
of 356 pages, with 177 beautiful illustrations from photographs made spec- 
ially for this work. Cloth, $2.50 net. 

A practical book based upon the author's experience, in which special stress 
is laid upon early diagnosis and treatment such as can be carried out by the 
general practitioner. The teachings of the author are in accordance with his 
belief that true conservatism is to be found in the middle course between the 
surgeon who operates too frequently and the orthopedist who seldom operates. 

** A very demonstrative work, every illustration of which conveys a lesson. The work is 
a most excellent and commendable one, which we can certainly endorse with pleasure."^ 
St. Louis Medical and Surgical yournal. 

ELEMENTARY BANDAGING AND SURGICAL DRESSING. 

With Directions concerning the Immediate Treatment of Cases of Emer- 
gency. For the use of Dressers and Nurses. By Walter Pye, F.R.C.S., 
late Surgeon to St. Mary's Hospital, London. Small i2mo, with over 80 
illustrations. Cloth, flexible covers, 75 cents net. 

This little book is chiefly a condensation of those portions of Pye's " Surgical 
Handicraft " which deal with bandaging, splinting, etc., and of those which 
treat of the management in the first instance of cases of emergency. The 
directions given are thoroughly practical, and the book will prove extremely use- 
ful to students, surgical nurses, and dressers. 

" The author writes well, the diagrams are clear, and the book itself is small and portable, 
although the paper and type arc good," — British Medical Journal. 
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A TEXT-BOOK OF MATERIA MEDICA, THERAPEUTICS 

AND PHARMACOLOGY. By George F. Butler, Ph.G., M.D., 
Professor of Materia Medica and of Clinical Medicine in the College of 
Physicians and Surgeons, Chicago; Professor of Materia Medica and 
Therapeutics, Northwestern University, Woman's Medical School, etc 
Octavo, 874 pages, illustrated. Cloth, $4.00 net; Sheep, $5.00 net. 
Third Edition, Thoroughly Revised. 

A clear, concise, and practical text-book, adapted for permanent reference no 
less than for the requirements of the class-room. 

The recent important additions made to our knowledge of the physiological 
action of drugs are fully discussed in the present edition. The book has been 
thoroughly revised and many additions have been made. 

•'Taken as a whole, the book may fairly be considered as one of the most satisfactory of any 
single-volume works on materia medica in the xvk^xVrx'*— Journal 0/ the Anterican Aledictd 
Association. 

TUBERCULOSIS OF THE GENITO-URINARY ORGANS, 

MALE AND FEMALE. By Nicholas Senn, M.D., Ph.D., LL D., 

Professor of the Practice of Surgery and of Clinical Surgery, Rush Medical 

College, Chicago. Handsome octavo volume of 320 pages, illustrated 

Cloth, $3.00 net. 

Tuberculosis of the male and female geni to-urinary organs is such a frequent, 
distressing, and fatal affection that a special treatise on the subject appears to 
fill a gap in medical literature. In the present work the bacteriology of the sub- 
ject has received due attention, the modern resources employed in the differen- 
tial diagnosis between tubercular and other inflammatory affections are fully 
described, and the medical and surgical therapeutics are discussed in detail. 

"An important book upon an important subject, and written by a man of mature judg- 
ment and wide experience. The author has given us an instructive book upon one of the 
most importanr subjects of the day." — Clinical Reporter. 

"A work which adds another to the many obligations the profession owes the talented 
author." — Chicago Medical Recorder. 

A TEXT-BOOK OF DISEASES OF WOMEN. By Charles B. 

Penrose, M.D., Ph.D., Professor of Gynecology in the University of 
Pennsylvania; Surgeon to the Gynecean Hospital, Philadelphia. Octavo 
volume of 531 pages, with 217 illustrations, nearly all from drawings made 
for this work. Cloth, $3.75 net. 

Third Edition, Revised. 

In this work, which has been written for both the student of gynecologv and 
the general practitioner, the author presents the best teaching of modern jjvne- 
cology untrammelled by antiquated theories or methods of treatment. In most 
instances but one plan of treatment is recommended, to avoid confusing the 
student or the physician who consults the book for practical guidance. 

*' I shall value very highly the copy of Penrose's ' Diseases of Women' received. I have 
already recommended it to my class as THE BE'^ST book." — Howard A. Kelly, Professor 
0/ Gynecology and Obstetrics, Johns Hopkins University, Baltimore, Md. 

"The book is to be commended without reserve, not only to the student but to the general 
•petitioner who wishes to have the latest and best modes of treatment explained with absolute 
•arness."— Therapeutic Gazette. 



CATALOGUE OF MEDICAL WORKS. 2$ 

SURGICAL PATHOLOGY AND THERAPEUTICS. By John 
Collins Warren, M. D., LL.D., Professor of Surgery, Medical Depart- 
ment Harvard University. Handsome octavo, 832 pages, with 136 relief 
and lithographic illustrations, 23 of which are printed in colors. 

Second Edition, 

with an Appendix devoted to the Scientific Aids to Surgical Diagnosis, and 
a series of articles on Regional Bacteriology. Cloth, ^5.00 net; Half- 
Morocco, $6.00 net. 

Without Exception, the Illustrations are the Best ever Seen in a 

Work of this Kind. 

" A most striking and very excellent feature of this book is its illustrations. Without ex- 
ception, from the point of accuracy and artistic merit, they are the best ever seen ijn a work 
of this kind. * ♦ * Many of those representing microscopic pictures are so perfect in their 
coloring and detail as almost to give the beholder the impression that he is looking down the 
barrel of a microscope at a well-mounted section." — Anna/s of Surgery, Philadelphia. 

•' It is the handsomest specimen of book-making * * * that has ever been issued from the 
American medical press." — American Journal 0/ the Medical Sciences, Philadelphia. 

PATHOLOGY AND SURGICAL TREATMENT OF TUMORS. 

By N. Senn, M. D., Ph. D., LL. D., Professor of Practice of Surgery and 
of Clinical Surgery, Rush Medical College ; Professor of Surgery, Chicago 
Polyclinic ; Attending Surgeon to Presbyterian Hospital ; Surgeon-in-Chief, 
St. Joseph's Hospital, Chicago. One volume of 710 pages, with 515 
engravings, including full-page colored plates. New and enlarged Edition 
in Preparation. 

Books specially devoted to this subject are few, and in our text-books and 
systems of surgery this part of surgical pathology is usually condensed to a de- 
gree incompatible with its scientific and clinical importance. The author spent 
many years in collecting the material for this work, and has taken great pains 
to present it in a manner that should prove useful as a text-book for the student, 
a work of reference for the practitioner, and a reliable guide for the surgeon. 

"The most exhaustive of any recent book in English on this subject. It is well illus- 
trated, and will doubtless remain as the principal monograph on the subject in our language 
for some years. The book is handsomely illustrated and printed, .... and the author has 
given a notable and lasting contribution to surgery." — Journal 0/ the American Medical 
Association, Chicago. 

LECTURES ON RENAL AND URINARY DISEASES. By 

Robert Saundby, M. D., Edin., Fellow of the Royal College of Physicians, 
London, and of the Royal Medico-Chirurgical Society; Physician to the 
General Hospital. Octavo volume of 434 pages, with numerous illustra- 
tions and 4 colored plates. Cloth, $2.50 net. 

*' The volume makes a favorable impression at once. The style is clear and succinct. 
We cannot find any part of the subject in which the views expressed are not carefully thoueht 
out and fortified by evidence drawn from the most recent sources. I'he book may be cordially 
recommended." — British Medical yournal. 
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A HANDBOOK FOR NURSES. By J. K. Watson, M. D., Edin., 
Assistant House-Surgeon, Sheffield Royal Hospital. American Edition, 
under the supervision of A. A. Stevens, A. M., M. D., Professor of 
Pathology, Woman's Medical College, Philadelphia. l2mo, 413 pages, 
73 illustrations. Cloth, $1.50 net. 

This work aims to supply in one volume that information which so many 
nurses at the present time are trying lo extract from various medical works, and 
to present that information in a suitable form. Nurses must necessarily acquire 
a certain amount of medical knowledge, and the author of this book has aimed 
judiciously to cater to this need with the object of directing the nurses* pursuit 
of medical information in proper and legitimate channels. The book represents 
an entirely new departure in nursing literature, insomuch as it contains useful 
information on medical and surgical matters hitherto only to be obtained from 
expensive works written expressly for medical men. 

A NEW PRONOUNCING DICTIONARY OF MEDICINE, with 
Phonetic Pronunciation, Accentuation, Etymology, etc. By John 
M. Keating, M. D., LL.D., Fellow of the College of Physicians of Phila- 
delphia; Editor "Cyclopaedia of the Diseases of Children," etc.; and 
Henry Hamilton, with the Collaboration of J. Chalmers DaCosta, 
M. D., and Frederick A. Packard, M. D. One very attractive volume 
of over 800 pages. Second Revised Edition. Prices : Cloth, ^55. 00 net ; 
Sheep or Half-Morocco, ;J56.oo net; with Denison's Patent Ready- Refer- 
ence Index; without patent index. Cloth, $4.00 net; Sheep or Half- 
Morocco, t^.QO net. 

PROFEMSIONAI. OPINIONS. 

" I am much pleased with Keating's Dictionary, and shall take pleasure in recommendine 
it to my classes." 

Hbnky M. Lyman, M. D., 
Professor of Principles and Practice of Medicine, Rush Medical College, Chicago, III, 

*' I am convinced that it will be a very valuable adjunct to my study-table, convenient in 
size and sufficiently full for ordinary use." 

C. A. LiNDSLEY, M. D., 

Professor of Theory and Practice of Medicine, Medical Dept. Yale University: 

Secretary Connecticut State Board of Health, New Haven, Conn 

AUTOBIOGRAPHY OF SAMUEL D. GROSS, M. D., Emeritus Pro- 
fessor of Surgery in the Jefferson Medical College of Philadelphia, with 
Reminiscences of His Times and Contemporaries. Edited by his sons, 
Samukl W. (]r()ss, M. D., LL.D., and A. IIai.lkr Gross, A.M., of the 
Philadelphia Bar. Preceded by a Memoir of Dr. Cross, by the late 
Austin Flint, M. D., LL.D. In two handsome volumes, each containincr 
over 400 pages, demy 8vo, extra cloth, gilt tops, with fine Frontispiece 
engraved on steel. Price per Volume, ;j52.50 net. 
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PRACTICAL POINTS IN NURSING. For Nurses in Private 
Practice. By Emily A. M. Stoney, Graduate of the Training-School 
lor Nurses, Lawrence, Mass. ; Superintendent of the Training-School for 
Kurses, Carney Hospital, South Boston, Mass. 456 pages, handsomely 
illustrated with 73 engravings in the text, and 9 colored and half-tone 
olates. Cloth. Price, %l.1^ net. 

SECOND EDITION. THOBOUQHLT BETI8ED. 

In this volume the author explains, in popular language and in the shortest 
possible form, the entire range of private nursing as distinguished from hospital 
nursing, and the nurse is instructed how best to meet the various emergencies of 
medical and surgical cases when distant from medical or surgical aid or when 
thrown on her own resources. 

An especially valuable feature of the work will be found in the directions to 
the nurse how to improvise everything ordinarily needed in the sick-room, where 
the embarrassment of the nurse, owing to the want of proper appliances, is fre- 
quently extreme. 

The work has been logically divided into the following sections : 

I. The Nurse : her responsibilities, qualihcations, equipment, etc. 
II. The Sick-Room : its selection, preparation, and management. 
'II. The Patient : duties of the nurse in medical, surgical., obstetric, and gyne- 
cologic cases. 
IV. Nursing in Accidents and Emergencies. 
V. Nursing in Special Medical Cases. 
VI. Nursing of the New-bom and Sick Children. 
VII. Physiology and Descriptive Anatomy. 

The Appendix contains much information in compact form that will be found 
of great value to the nurse, including Rules for Feeding the Sick ; Recipes for 
Invalid Foods and Beverages ; Tables of Weights and Measures ; Table for 
Computing the Date of Lalx)r ; List of Abbreviations ; Dose-List ; and a full 
and complete Glossary of Medical Terms and Nursing Treatment. 

"This is a well-written, eminently practical volume, which covers the entire range of 
private nursing as distinguished from hospital nursing, and instructs the nurse how best to 
meet the various emergencies which may arise and now to prepare everything ordinarily 
needed in the illness of her patient," — American Journal 0/ Obstetrics and Diseases 0/ 
IVomen and Children, Aug., 1896, 

A TEXT-BOOK OF BACTERIOLOGY, including the Etiology and 
Prevention of Infective Diseases and an account of Yeasts and Moulds, 
Haematozoa, and Psorosperms. By Edgar M. Crookshank, M. B., Pro- 
lessor of Comparative Pathology and Bacteriology, King's College, London. 
A handsome octavo volume of 700 pages, with 273 engravings in the text, 
and 22 original and colored plates. Price, S6.50 net. 

This book, though nominally a Fourth Edition of Professor Crookshank's 
«< Manual of Bacteriology," is practically a new work, the old one having 
t)een reconstructed, greatly enlarged, revised throughout, and largely rewritten, 
forming a text-book for the Bacteriological Laboratory, for Medical Ofticers of 
Health, and for Veterinary InsDector$. 
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MEDICAL DIAGNOSIS. By Dr. Oswald Vierordt, Prx>fessor of 

Medicine at the University of Heidelberg. Translated, with additions, 
from the Fifth Enlarged German Edition, with the author's permission, by 
Francis H. Stuart, A. M., M. D. In one handsome royal-octavo volume 
of 600 pages. 194 fine wood-cuts in the text, many of them in colors. 
Prices: Cloth, $4.00 net; Sheep or Half-Morocco, $5.00 net. 

FOURTH AMERICAN EDITION, FROM THE FIFTH REVISED AND 

ENLARGED GERMAN EDITION. 

In this work, as in no other hitherto published, are given full and accurate 
explanations of the phenomena observed at the bedside. It is distinctly a clin- 
ical work by a master teacher, characterized by thoroughness, fulness, and accu- 
racy. It is a mine of information upon the points that are so often passed over 
without explanation. Especial attention has been given to the germ-theory as a 
factor in the origin of disease. 

The present edition of this highly successful work has been translated from 
the fifth German edition. Many alterations have been made throughout the 
book, but especially in the sections on Gastric Digestion and the Nervous System. 

It will be found that all the qualities which served to make the earlier editions 
so acceptable have been developed with the evolution of the work to its present 
form. 

THE PICTORIAL ATLAS OF SKIN DISEASES AND SYPHI- 
LITIC AFFECTIONS. (American Edition.) Translation from 
the French. Edited by J. J. Pringle, M. B., F. R. C. P., Assistant Phy- 
sician to, and Physician to the department for Diseases of the Skin at, the 
Middlesex Hospital, London. Photo-lithochromes from the famous models 
of dermatological and syphilitic cases in the Museum of the Saint-Ix)uis 
Hospital, Paris, with explanatory wood-cuts and letter-press. In 12 Parts, 
at ;J>3.oo per Part. 

*' Of all the adases of skin diseases which have been published in recent years, the present 
one promises to be of greatest interest and value, especially from the standpoint of the 
general practitioner." — American Medico-Surgical Bulletin, Feb. 22, 1896. 

"The introduction of explanatory wood-cuts in the text is a novel and most important 
feature which greatly furthers the easier understanding of the excellent plates, than which 
nothing, we venture to say, has been seen better in point of correctness, beauty, and general 
merit." — Ne^v York Medical Journal, Feb. 15, 1896. 

" An interesting feature of the Atlas is the descriptive text, which is written for each picture 
by the physician who treated the ca.se or at whose instigation the models have been made. 
We predict for this truly beautiful work a large circulation in all parts of the medical world 
where the names St. Louis and Baretta have preceded it." — Medical Record, N. Y., Feb. i, 
X896. 

A TEXT-BOOK OF MECHANO-THERAPY (MASSAGE AND 
MEDICAL GYMNASTICS). By Axel V. Grafstrom, B. Sc, 
M. D., late Lieutenant in the Royal Swedish Army; late House Physi- 
cian, City Hospital, Black well's Island, New York. i2mo, 139 pages, 
illustrated. Cloth, $\.oo net. 



CATALOGUE OF MEDICAL WORKS. Zg 

DISEASES OF THE EYE. A Hand-Book of Ophthalmic Prac- 
tice. By G. E. de Schweinitz, M. D., Professor of Ophthalmology in 
the Jefferson Medical College, Philadelphia, etc. A handsome royal- 
octavo volume of 696 pages, with 255 fine illustrations, many of which are 
original, and 2 chromo-lithographic plates. Prices: Cloth, ^8^4.00 net; 
Sheep or Half-Morocco, JJ55.00 net. 

THIRD EDITION, THOROUGHLY REVISED. 

In the third edition of this text-book, destined, it is hoped, to meet the favor- 
able reception which has been accorded to its predecessors, the work has been 
revised thoroughly, and much new matter has been introduced.. Particular 
attention has been given to the important relations which micro-organisms bear 
to many ocular diseases. A number of special paragraphs on new subjects have 
been introduced, and certain articles, including a portion of the chapter on 
Operations, have been largely rewritten, or at least materially changed. A 
number of new illustrations have been added. The Appendix contains a full 
description of the method of determining the corneal astigmatism with the 
ophthalmometer of Javal and Schiotz, and the rotation of the eyes with the 
tropometer of Stevens. 

" A work that will meet the requirements not only of the specialist, but of the general 
practitioner in a rare degree. I am satisfied that unusual success awaits it." 

William Pbppbr, M. D. 

Provost and Professor 0/ Theory and Practice of Medicine and Clinical Medicine 

in the University 0/ Pennsylvania. 

"A clearly written, comprehensive manual. . . . One which we can commend to students 
as a reliable text-book, written with an evident knowledge of the wants of those entering upon 
the study of this special branch of medical science." — British Medical Journal. 

" It is hardly too much to say that for the student and practitioner beginning the study of 
Ophthalmology, it is the best single volume at present published." — Medical Neivs. 

" It is a very useful, satisfactory, and safe guide for the student and the practitioner, and 
one of the best works of this scope in the English language." — Annals of Ophthahnology. 

DISEASES OF WOMEN. By J. Bland Sutton, F. R. C. S., Assistant 
Surgeon to Middlesex Hospital, and Surgeon to Chelsea Hospital, London ; 
and Arthur E. Giles, M. D., B. Sc, Lond., F. R.C. S., Edin., Assistant 
Surgeon to Chelsea Hospital, London. 436 pages, handsomely illustrated. 
Cloth, $2.50 net. 

The authors have placed in the hands of the physician and student a concise 
yet comprehensive guide to the study of gynecology in its most modern develop- 
ment. It has been their aim to relate facts and describe methods belonging to 
the science and art of gynecology in a way that will prove useful to students for 
examination purposes, and which will also enable the general physician to prac- 
tice this important department of surgery with advantage to his patients and with 
satisfaction to himself. 

" The book is very well prepared, and is certain to be well received by the medical public.** 
— British Medical Journal. 

" The text has been carefully prepared. Nothing essential has been omitted, and its 
teachings are those recommended by the leading authorities of the d^^y."— Journal qf th* 
American Medical Association, 
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TEXT-BOOK UPON THE PATHOGENIC BACTERIA. Spe- 

cially written for Students of Medicine. By Joseph McFarland, 
M. D., Professor of Pathology and Bacteriology in the Medico-Chirurgical 
College of Philadelphia, etc. 497 pages, finely illustrated. Price, Cloth, 
;p2.5o net. 

SECOND EDITION, REVISED AND GREATLY ENLARGED. 
The work is intended to be a text- book for the medical student and for the 
practitioner who has had no recent laboratory training in this department of medi- 
cal science. The instructions given as to needed apparatus, cultures, stainings, 
microscopic examinations, etc. are ample for the student's needs, and will afford 
to the physician much information that will interest and profit him relative to a 
subject which modern science shows to go far in explaining the etiology of many 
diseased conditions. 

In this second edition the work has been brought up to date in all depart- 
ments of the subject, and numerous additions have been made to the technique 
in the endeavor to make the book fulfil the double purpose of a systematic work 
upon bacteria and a laboratory guiae. 

" It is excellently adapted for the medical students and practitioners for whom it is avowedly 
written. . . . The descriptions given are accurate and readable, and the book should prove 
useful to those for whom it is written. — London Lancet, Aug. 29, 1896. 

" The author has succeded admirably in presenting the essential details of bacteriological 
technics, together with a judiciously chosen summary of our present knowledge of pathogenic 
bacteria. . . . The work, we think, should have a wide circulation among Englisn-speaking 
students of medicine." — N. Y. Medical Journal , April 4, 1896. 

*' The book will be found of considerable use by medical men who have not had a special 
bacteriological training, and who desire to understand this important branch of medical 
science." — Edinburgh Medical yournal, July, i8g6. 

LABORATORY GUIDE FOR THE BACTERIOLOGIST. By 

Langdon Frothingham, M. D. V., Assistant in Bacteriology and Veteri- 
nary Science, Sheffield Scientific School, Yale University. IHiistrated. 
Price, Clotii. 75 cents. 

The technical methods involved in bacteria-culture, methods of staining, ana 
microscopical study are fully described and arranged as simply and concisely as 
possible. The book is especially intended for use in laboratory work. 

" It is a convenient and useful little work, and will more than repay the outlay necessary 
for its purchase in the saving of time which would otherwise be consumed in looking up the 
various points of technique so clearlv and concisely laid down in its pages." — American Med,' 
Surg. Bulletin. 

FEEDING IN EARLY INFANCY. By Arthur V. Meigs. M. D. 

Bound in limp cloth- flush edges. Price, 25 cents net. 

Synopsis : Analyses of Milk — Importance of the Subject of Feeding in Early 
Infancy — Proportion of Casein and Sugar in Human Milk — Time to Begin Arti- 
ficial Feeding of Infants — Amount of Food to be Administered at Each Feed- 
ing — Intervals between Feedings — Increase in Amount of Food at Different 
Periods of Infant Development — Unsuitableness of Condensed Milk as a Sub- 
stitute for Mother's Milk — Objections to Sterilization or " Pasteurization ** of 
Milk — Advances made m the Method of Artificial Feeding of Infants. 
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MATERIA MEDICA FOR NURSES. By Emily A. M. Stoney, 
Graduate of the Training-school for Nurses, Lawrence, Mass.; late 
Superintendent of the Training-school for Nurses, Carney Hospital, South 
Boston, Mass. Handsome octavo, 300 pages. Cloth, $1.50 net. 

The present book differs from other similar works in several features, all of 
which are introduced to render it more practical and generally useful. The 
general plan of contents follows the lines laid down in training-schools for 
nurses, but the book contains much useful matter not usually included in works 
of this character, such as Poison-emergencies, Ready Dose-list, Weights and 
Measures, etc., as well as a Glossary, defining all the terms in Materia Medica, 
and describing all the latest drugs and remedies, which have been generally 
neglected by other books of the kind. 

ESSENTIALS OF ANATOMY AND MANUAL OF PRACTI- 
CAL DISSECTION, containing « Hints on Dissection." By Charles 
B. Nancrede, M. D., Professor of Surgery and Clinical Surgery in the 
University of Michigan, Ann Arbor; Corresponding Member of the Royal 
Academy of Medicine, Rome, Italy ; late Surgeon Jefferson Medical Col- 
lege, etc. Fourth and revised edition. lost 8vo, over 500 pages, with 
handsome full-page lithographic plates in colors, and over 200 illustrations. 
Price : Extra Cloth or Oilcloth for the dissection-room, $2.00 net. 

Neither pains nor expense has been spared to make this work the most ex- 
haustive yet concise Student's Manual of Anatomy and Dissection ever pub' 
lished, either in America or in Europe. 

The colored plates are designed to aid the student in dissecting the muscle^ 
arteries, veins, and nerves. The wood-cuts have all been specially drawn an4 
engraved, and an Appendix added containing 60 illustrations representing the 
structure of the entire human skeleton, the whole being based on the eleventh 
edition of Gray's Anatomy, 

A MANUAL OF PRACTICE OF MEDICINE. By A. A. Stevens, 
A. M., M. D., Instructor in Physical Diagnosis in the University of Penn- 
sylvania, and Professor of Pathology in the Woman's Medical College of 
Pennsylvania. Specially intended for students preparing for graduation 
and hospital examinations. Post 8vo, 519 pages. Numerous illustrations 
and selected formulae. Price, bound in flexible leather, %2.Q^ net. 

FIFTH EDITION, REVISED AND ENLARGED. 

Contributions to the science of medicine have poured in so rapidly during the 
last quarter of a century that it is well-nigh impossible for the student, with the 
limited time at his disposal, to master elaborate treatises or to cull from them 
that knowledge which is absolutely essential. From an extended experience in 
teaching, the author has been enabled, by classification, to group allied symp- 
toms, and by the judicious elimination of theories and redundant explanations 
to bring within a comparatively small compass a complete outline of the prac* 
tice of medicine. 
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MANUAL OF MATERIA MEDICA AND THERAPEUTICS. 

By A. A. Stevens, A. M., M. D., Instructor of Physical Diagnosis in the 
University of Pennsylvania, and Professor of Pathology in the Woman's 
Medical College of Pennsylvania. 445 pages. Price, bound in flexible 
leather, $2.25. 

SECOND EDITION, REVISED. 

This wholly new volume, which is based on the last edition of the Pharma- 
copcnuy comprehends the following sections : Physiological Action of Drugs ; 
Drags ; Remedial Measures other than Drags ; Applied Therapeutics ; Incom- 
patibility in Prescriptions; Table of Doses; Index of Drags; and Index of 
Diseases ; the treatment being elucidated by more than two hundred formulae. 

" The author is to be congratulated upon having presented the medical student with as 
accurate a manual of therapeutics as it is possible to prepare."— Therapeutic Gazette. 

** Far superior to most of its class ; in fact, it is very good. Moreover, the book is reliable 
and accurate." — Neiv York Medical Journal. 

" The author has faithfullv presented modern therapeutics in a comprehensive work, 
and it will be found a reliable guide."— University Medical Magazine, 

NOTES ON THE NEWER REMEDIES: their Therapeutic Ap- 
plications and Modes of Administration. By David Cerna, M. D., 
Ph. D., Demonstrator of and Lecturer on Experimental Theraf)eutics in 
the University of Pennsylvania. Post-octavo, 253 pages. Price, ifi.25. 

SECOND EDITION, RE- WRITTEN AND GREATLY ENLARGED. 

The work takes up in alphabetical order all the newer remedies, giving their 
physical properties, solubility, therapeutic applications, administration, and 
chemical formula. 

It thus forms a very valuable addition to the various works on therapeutics 
now in existence. 

Chemists are so multiplying compounds, that, if each compound is to be thor- 
oughly studied, investigations must be carried far enough to determine the prac- 
tical importance of the new agents. 

" Especially valuable because of its completeness, its accuracy, its systematic consider- 
ation of the properties and therapy of many remedies of which doctors generally know but 
little, expressed in a brief yet terse manner." — Chicago Clinical Review. 



TEMPERATURE CHART. Prepared by D. T. LAiNfe, M. D. Size 
8x 13^ inches. Price, per pad of 25 charts, 50 cents. 

A conveniently arranged chart for recording Temperature, with columns for 
daily amounts of Urinary and Fecal Excretions, Food, Remarks, etc. On the 
back of each chart is given in full the method of Brand in the treatment of 
Typhoid Fever. 



A TEXT-BOOK OF HISTOLOGY, DESCRIPTIVE AND PRAC 
TICAL. For the Use of Students. By Ahthuh Clarkson, M. B., 
C. M., Edin., formerly Demonslralor of Pbysiology in llie Owen's College, 
Manchester; lale Demonslralor of Physiology in the Yorkshire College, 
Leeds, Large Svo, 554 pages, wilh 22 engravings in ihe Ie;il, and 174 
beiuiifuUy colored origioal iUuslradona. ftiee, strongly hound in Cloth, 

The purpose of [he writer in this work has been to furnifih the student of His- 
tol(^, in one Tolume, wilh txHh the descriptive and Ihe practicnl part of Ihe 
science. The first two chapters are devoted to ihc consideration of the general 
methods of Histolt^ ; suUequently, in each chapter, the siruclure of the tissue 
or organ is first systematically descrihed, lie student is then taken tulorialiy over 
the specimens illustrating it, and, finally, an appendix affords a short note of Ihe 
methods of preparation. 

" The work iduii be <:oD<ldered ■ .diuble iddiiidn u> the 1i«t af svailaUc tcjit-bDoki, and 
It IB be highly rccDDimended."— A^fw yor* Mtdicaljnrmil. 

"Oncor thsbEst ■rofksKintudEnLi v>c have ever notlcrd. We picdicl Ihal [be book will 

THE PATHOLOGY AND TREATMENT OF SEXUAL IM- 
POTENCE. By Victor G, VecKI, M. D. From the second Ger- 
man edition, revised and rewritten. Demi- octavo, about 300 pages. 
Cloth, (3.00 net. 

The subject of impotence has but seldom been treated In this country in the 
truly scientific spirit that il deserves, and this volume wilt come lo many as a 
revetntion of the possibilities of Iherapeusis in this important field. Dr. Vecki's 
work h»s long been favorably known, and the German book has received Ihe 
highest consideration. This edition is more than a mere translaiioo. for, although 
based on the German edition, il has been entirely rewritten by the author in 
Ei^lish. 

THE TREATMENT OF PELVIC INFLAMMATIONS 
THROUGH THE VAGINA. By W. R. Pbvof, M.D., Pro. 
fessor of Gyneculogy in the New Yoifc Polycbi.ic. 12rao, 248 pages, 
handsomely illustrated. Cloth, S2.00 net. 



In this book ihe author direcia the attention of llie general practilioncr lo b 
surgical ireatmeiit of the pelvic diseases of women. There ciisis the utmost 
confusion in ilie profession regarding the moat successful methods of treating 
pelvic inSammation^ ; and inasmuch as infinmmatoTy lesions constitute the ma- 
jorily'of all pelvic diseases, the subject is an im|Mirtant one. It has been the 
endeavor of Ihe author to put down every little detail, no matter how inaig- 
nilicanl, which might be of service. 
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DISEASES OF WOMEN. By Henry J. Garrigues, A. M., M. D., 
Professor of Gynecology in the New York School of Clinical Medicine; 
Gynecologist to St. Mark's Hospital and to the German Dispensary, New 
York City. In one handsome octavo volume of 728 pages, illustrated by 
335 engravings and colored plates. Prices: Cloth, ^^4.00 net; Sheep or 
Half- Morocco, $5.00 net. 

A PRACTICAL work on gynecology for the use of students and practitioners, 
written in a terse and concise manner. The importance of a thorough know- 
ledge of the anatomy of the female pelvic organs has been fully recognized by 
the author, and considerable space has been devoted to the subject. The chap- 
ters on Operations and on Treatment are thoroughly modem, and are based 
upon the large hospital and private practice of the author. The text is eluci- 
dated by a large number of illustrations and colored plates, many of them being 
original, and forming a complete atlas for studying embryology and the anatomy 
of xS\^ female genitalia^ besides exemjplifying, whenever needed, morbid condi- 
tions, instruments, apparatus, and operations. 

Second Edition, Thoroughly Revised. 

The first edition of this work met with a most appreciative reception by the 
medical press and profession both in this country and abroad, and was adopted 
as a text-book or recommended as a book of reference by nearly one /lundred 
colleges in the United States and Canada. The author has availed himself of 
the opportunity afforded by this revision to embody the latest approved advances 
in the treatment employed in this important branch of Medicine. He has also 
more extensively expressed his own opinion on the comparative value of the 
different methods of treatment employed. 

"One of the best text-books for students and practitioners which has been published in 
the English language ; it is condensed, clear, and comprehensive. The profound learning 
and great clinical experience of the distinguished author find expression in this book in a 
most attractive and instructive form. Young practitioners, to whom experienced consultants 
may not be available, will find in this book invaluable counsel and help." 

Thad. a. Rbamt, M. D., LL.D., 

Professor 0/ Clinical Gynecology, Medical College of Ohio: Gynecologist to the Good 

Samaritan and Cincinnati Hospitals. 



K SYLLABUS OF GYNECOLOGY, arranged in conformity witli 
"An American Text-Book of Gynecology." By J. W. Long, M. D., 
Professor of Diseases of Women and Children, Medical College of Vir- 
ginia, etc. Price, Cloth (interleaved), $1.00 net. 

Based upon the teaching and methods laid down in the larger v^rork, this will 
not only be useful as a supplementary volume, but to those who do not already 
possess the text-book it will also have an independent value as an aid to the 
practitioner in gynecological work, and to the student as a guide in the lecture- 
room, as the subject is presented in a manner at once systematic^ clear, succinct, 
end practicaL 
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THE AMERICAN POCKET MEDICAL DICTIONARY. Edited 
by W. A. Newman Borland, M. D., Assistant Obstetrician to the Hospital 
of the University of Pennsylvania ; Fellow of the American Academy of 
Medicine. Containing the pronunciation and definition of all the principal 
words used in medicine and the kindred sciences, with 64 extensive tables. 
Handsomely bound in flexible leather, limp, with gold edges and patent 
thumb index. Price, $1.00 net ; with thumb index, $1.25 net. 

SECOND EDITION, REVISED. 

This is the ideal pocket lexicon. It is an absolutely new book, and not a re- 
vision of any old work. It is complete, defining all the terms of modern medi- 
cine and forming an unusually complete vocabulary. It gives the pronunciation 
of all the terms. It makes a special feature of the newer words neglected by 
other dictionaries. It contains a wealth of anatomical tables of special value to 
students. It forms a handy volume, indispensable to every medical man. 

SAUNDERS' POCKET MEDICAL FORMULARY. By William 

M. Powell, M. D., Attending Physician to the Mercer House for Invalid 
Women at Atlantic City. Containing 1800 Formulae, selected from several 
hundred of the best-known authorities. Forming a handsome and con- 
venient pocket companion of nearly 300 printed pages, with blank leaves 
for Additions ; with an Appendix containing Posological Table, Formulae 
and Doses for Hypodermatic Medication, Poisons and their Antidotes, 
Diameters of the Pemale Pelvis and Fcetal Head, Obstetrical Table, Diet 
List for Various Diseases, Materials and Drugs used in Antiseptic Surgery, 
Treatment of Asphyxia from Drowning, Surgical Remembrancer, Tables 
of Incompatibles, Eruptive Fevers, Weights and Measures, etc. Hand- 
somely bound in morocco, with side index, wallet, and flap. Price, $1.75 
net. 

FIFTH EDITION, THOROUOHLT REVISED. 

**This little book, that can be conveniently carried in the pocket, contains an immense 
amount of material. It is very useful, and as the name of the author of each prescription is 
given, is unusually reliable." — Neiv York Medical Record. 

A COMPENDIUM OF INSANITY. By John B. CHAPiN,M.D., LL.D., 
Physician-in-Chief, Pennsylvania Hospital for the Insane; late Physician- 
Superintendent oPthe Willard State Hospital, New York ; Honorary Mem- 
ber of the Medico- Psychologicjil Society of Great Britain, of the Society of 
Mental Medicine of Belgium. i2mo, 234 pages, illust. Cloth, ;J5l. 25 net. 

The author has given, in a condensed and concise form, a compendium of 
Diseases of the Mind, for the convenient use and aid of physicians and students. 
It contains a clear, concise .statement of the clinical aspects of the various ab- 
normal mental conditions, with directions as to the most approved methods of 
managing and treating the insane. 

" The practic.1l parts of Dr. Chapin's book arc what constitute its distinctive merit. We 
desire especially, however, to call attention to the fact that in the subject of the therapeutics 
of insanity the work is exceedingly valuable. The author has made a distinct addition to the 
literature of his specialty."— /'A/W^-Z/A/a Medical Journal. 



AN OPERATION BLANK, with Lists of InEtruments. etc. 
quired in Vsrious Operations. Pre|}ared by W. W. Keen, M. 
LL.D., Professor of Printiples of Surgery in the Jefferson Medical C 
lege, Pbilsdelphii. Price per Pad, conlBimng Blanks for 6tty operfl 
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medicines li ^ _ 

On the back of each blank i! 
., required for all operal 
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blank, suitable for all operations, giving complete instnldioili 
regarding tiecessaiy preparation of patient, etc., with a full list uf dressings mA 
" ' ' ' ployed. 

' " ' ' ■ f inslnimenls used — viz. general insliu 

and special insliumenis fur sui^eiy ot 
brain and spine, mouth and throat, abdomen, lectum, male and femal« 
genito-urinary ot^ons, the bones, etc. 

The whole forming a neal pad, arranged for hanging on the wall of asm- 
geon's office or in the hospital operating-room. 

" WItl lervc a uuful purp«» for llie Kiiseon In nmindlni him of the deU 
nUded ■■— iV™ ^i-iUfaiica/ Rrcard ' ' 
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LABORATORY EXERCISES IN BOTANY. By Edson S. B\snl 
M.A., Professor of Materia Medica and Bolany in the Philadelphi 
lege of Pharmacy. OcLavo volume of 536 pages, 87 full-page plates. 
Clolli, £2.50. 

This work is intended for the beginner and the advanced sttldent, and it Tully 
covers the structure of flowering plants, tools, ordinary 5lems, rhizomes, lubeic, 
bulbs, leaves, flowers, fruils, and seeds. Particular attention is given to the gross 
and microscopical structure of plants, and to those Used in medicine. Illustra- 
tions have freely been used to elucidate ibe tent, and a complete index to facil- 
itate reference has been added. 
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DIET IN SICKNESS AND IN HEALTH. By Mrs. Ernest Hart, 
formerly Student of the Faculty of Medicine of Paris and of the Jjiiidon 
School of Medicine for Women; with an INTRODUCTION by Sir Hen^ 

_ Thompson, F. R. C. S„ M, D,, Ijiniion. aio pages; illustrated. 

I Clolh, fi.50. 

Y Useful to those who have to nurse, feed, and prescribe for the sick. 
each case the accepted causation of the disease and the reasons for ihe specj 
diet prescribed ore briefly described. Medical men will find the dielaries k 
recipes practically useful, and likely to save them trouble in directing the die! 
' — ■ ,t of patients. 




A, MANUAL OF PHYSIOLOGY, with Practical Exercises. For 
Smdents and Practitioaeis. By G. N. Stewart, M. A., M. D., D. Sc., 
lately Examiner in Pliyeiolugy, University of Aberdeen, and of the New 
Museums, Cambridge University; Professor of Ksysiolc^ in the Western 
Reserve UniverEity, Cleveland, Ohio. Handsome octavo volume of S48 
pages, with 300 illuslrations in the text, and 5 colored plates. Price. Cloth, 
S3.7S oet. 

THmD EDITION, REVISED. 

thivtryititBi^i>hlixt-ia<ihsmthiahJKtr—Lmd^''LanM." 

caiBcs up 10 ihf idul u doa ProfessM htcwarl-s \d«\a^r—BrilUk'MiMcalJoXr^l'™ ^ 

ESSENTIALS OF PHYSICAL DIAGNOSIS OF THE THORAX. 
By AKTm;K M, CORWIPJ, A. M., M. D., Demonstrator of Physical DiBgni> 
sis in the Rush Medical College, Chic^o; Altenditig Physician lo the 
Central Free Dispeiuary, Department of Rhinology, Laryngology, and 
Di'^eases of the Chesl. 219 pages. Illustrated. Cloth, flexible covers. 
i'riccSt.a? '"■>■ 

THIBD EDITION, THORODaHLT REVISED AKD EMLAItaED. 

SYLLABUS OF OBSTETRICAL LECTURES in the Medical 
Department, University of Pennsylvania. By Rickabd C. Nokhis, 
A. M., M. D,, Lecturer on Clinical and Operative Olisletrics, University 
of Penttsylvania. Third edition, thoroughly revised and enlarged. Crown 
8vo. Price, Qoth, interleaved for notes, Jl.oo net. 
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A SYLLABUS OF LECTURES ON THE PRACTICE OF SUR- 
GERY, arranged in conformity with " Ari American Text-Book 
of Surgery." By N. Senn, M.D,, Ph.D., Professor of Surgery in Rusl 
Medical College, Chicago, and in the Chicago Polyclinic. Price, f l.oo. 

This work by so eminent an author, himself one of the contributors to 
■■An American TeitBook of Surgery," will prove of exceptional value to 
the advanced student wlio has adopted that work as his text-book. It ia not 
only the syllabus of an unrivalled eourse of surgical practice, but it is also an 
epitome uf or supplement to the larger work. I 

" The sullior hat evidently tpurcd no patni In making hl> Syllabus ihoioughly comprchen- | 
iive.>i!dh>ii>ddednewinatteruid>mtdedtalhcni»trecenli>ullu)n>ndop>^railoii>. Full I 
lefTrencH are it>r. gloo to nil 'cquiilie deuil- of ^tuillal anBIomy sad pMhoioty. "-BrUit* I 
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THE CARE OF THE BABY. By J. P, CroZeii GBlfrmi, M. D^ 

Clinical Professar of Diseases of Children, University uf Pennsylvania; 
Physician lo Ihc Children's Hospilal, Philadelphia, elc. 404 pages, wilh 
67 illusimiions in ihc Icxl, and 5 plaks. i2ino. Price, ^1.50. 
SECOKD EDITION. BBTI8ED. 
_'A reliable guide not only for mothers, but also for medical students and 
practitioners whose opportunities for observing children have l>een iimiled. 

3V b characterticd \>y rATCgood hchbc. and itcyiileiilly writlen by a mas. 
rer lunu. 11 uui ue nad with b?ne6r not only by mDrhen, but by medii^nl ICudents and by 
\t\y priiciillDQcrf who hove not liad largr opportunlUa Tor obaCTving chitdrcD." — AiHtrieait 
pHrnel f/ OilMrici. 

THE NURSE'S DICTIONARY oF Medical Terms and NuTsine 

Treatment, containing I>efinitioDS of the Principal Medical and Nursing 
Terms, Abbreviations, and Phjaiological Names, and Descriptions 01 the 
Instruments, Drugs, Diseases, Accidents, Treatments, Operations, F'oods, 
Appliances, etc. encountered in Ihc Ward or the sick-room. By Honnor 
Morten, author of •' How lo Become a Nurse," " Sketches of Hospital 
Life," etc. i6mo, I40 pages. Price. Cloth, Ji.oo. 

This little volume is Intended for use merely as a small reference-boolt which 

can be consulted at the bedside or in the ward, ll gives sufficient explanation 
lo the nutse to enable her to comprehend a case until she has leisure to look up 
larger and fuller works on the subject. 

DIET LISTS AND SICK-ROOM DIETARY. By Jerome B. Thot 

M. D„ Visiting I'hysician to the Home for Friendless Women and Childrci 

and lo the Newsboys' Home; Assistant Visiting Phyaician to the Kiiq 

County Hospital; Assistant Bacteriologist, Brooklyn Heallh Departm 

Price, Ooth, 81.50 (Send for ^edmen List.) 

One hundred and sixty detachable (perforated) diet lists for Albuminni; 

Awemia and Debility, Constipation, Diabetes, Diarrhoea, Dyspepsia, Feva 

Goui or Uric-Acid Diathesis, Obesity, and Tuberculosis. Also for^ detadi^ 

iheets of Sick-Room Dietary, containing full instruclious for preparation j 

easily-digested foods necessary for invalids. Each list is Htirnbrrrd emfy, f 

disease for which it is lo be used in no case being mentioned, an index If 

being reserved for the jihysician's private nse. 

DIETS FOR INFANTS AND CHILDREN IN HEALTH AMJ 

IN DISEASE. By Louis Stark, M. D., Editor of "An Ameib 

Text-Book of the Diseases of Children." 230 blanks (pocket-book tf 

perforated and neatly bound in flexible morocco. Price, (l.aS net. 

The first series of blanks ore prepared for the first seven monlha of U 

life; each blank indicates the ingredients, but not the giianlititi, of the ( 

the latter directions being left for the physician. After the seTendi r" 

modifications being less necessary, the diet hsts are printed in fr" "- 

lot ine preparation of diluents and foods are appended. 



HOW TO EXAMINE FOR LIFE INSURANCE, By John M. 
Keating, M. D., Fellow of Ihe College of Physicisns and SurEeons of 

» Philadelphia; Vice-President of the American pjediairic Society; Ex- 
Presideni of tlie Association of Life Insurance Medical Diceclors. Royal 
8vo, 1 1 1 pages, ivitli two large half-tone illustrations, and a plate prepared 
b; Dr. McCiellan from special dissections ; also, numerous cuts to elucidate 
the text. Third edition. Price, Cloth, fa.oo net. 
'■Thiiisbylar the miHl useful book which huycl Bppcatrd on intursni?: eiauuDation, a 
Pari II,, which consiiis of iniiniciionsisiutd lo ihdi oumtning phyiicians by iwenly-four 

bv ibe dlrecton of (be oUDpaniefl, ihey Ibrm the lutcKL iDMniciionB obLaJmble. If for tfaeie 
aloDe, the book should be al ibv riEhthftndarevDryphysEdan Inreralcd in thiinieoiHl branch 
of medicnl tacr,<x."—T%M BTi^ai^ews, Phlladefphla. 

NURSING-. ITS PRINCIPLES AND PRACTICE. By Isahei. 
Adams Hampton, Graduate of the New York Training School for 
Nurses attached lo Bellevue Hospital ; Superintendent of Nurses and 
Principal of the Training School for Nurses, Johns Hopkins Hospital, 
Baltimore, Md. ; Ime Superintendent of Nurses, lllioois Training School 
for Nurses, Chicago, 111. In one very handsome i2mo volume of 51a 
pages, illuslraled. Price, Clolh, Jj.oo net. 

SEOOND EDITION, REVISED AND ENIABOED. 

This original work on the important subject of nursing is at once comprehensive < 
and syslematic. It is written in a clear, accuiale, and readable style, suitable 
alike lo the studeol and the lay reader. Such a work Heis long been a desidera- 
tum with those enlrusled with the management of hospitals and the instruction of 
nurses in training-schools. It is also of especial value lu the graduated nurse 
who desires lo acquire a practical working knowledge of Ihe care of the sick 
and the hygiene of the sick-room, 

OBSTETRIC ACCIDENTS, EMERGENCIES, AND OPERA- 
TIONS. l)y L. Ch. BdisuNlEBE, M. D., late Emeritus Professor of 
Obstetrics in the Si. Louis Medical College. 381 pages, handsomely illus- 
trated. Price, fl.oo net. 

" For the use of Ihe practitioner who, when away from home, has not the 
opporlunily of coosulting ■ library or of calling a friend in cunsullation. He 
(hen, being thrown upon his own resources, will find this book of benefil in 
guiding and assisting him in emergencies." 

INFANT'S WEIGHT CHART. Designed by J, P. Crozer GRJFfiTH, 

M. D,, Qinical Professor of Diseases of Children in Ihe University of Peni» 

sylvania. 35 charts in each pad, Price per pad, 50 cents net. 

A convenient blank for keeping a record of the child's weight during (he hst 

Iwo years of life. Printed on each chart is a curve representing the average weight 

'■healthjr infant, so that any devialioD from the oonnal can readily be dEUm^l 
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Saunders' 
New Series 
OF Manuals 



for Students 
and 
Practitioners. 



HAT there dcisU a need for thoroughly reHable Imnd-booliB an th< 
of Medicine and Sure=ry is a fact aniply demonstralei 
ch the SAUNDERS NEW SERIES OF MANUALS hi 
ledicBl studente and piactitl oners and by the Medlca 

n by well-known authors and practiti oners, most of the 



e in detail, without being encumberst 
^h BO largely expand the ordinary ti ' 
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Btimable value i to the former they win 
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li*B enabled the publisher 
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IT £.i8l). 



■ SAUNDERS' NEW SERIES OF MANUALS. 



VOLUMSa PUBLISHED. 



PHYSIOLOGY. By Joseph Howard Raymond. A. M„ M. D., Professor 

of Physiology and Hyeiene and Lecturer on Gynecology in ihe Long 
I^ibtid College Hospital, etc. Piii;e, f 1.25 ncl. 
SURGERY, General and Operative. By John Chaluers DaCosta, 
M. D„ Professor of Cliniod Surgery, Jefferson Medical College, Philadel- 
phia. Second edition, revised and greatly enlarged. Octavo, gii pages, 
386 illustrations. Cloth, S4.00 net; Half-Morocco, (5.00 net. 

DOSE-BOOK AND MANUAL OF PRESCRIPTION-WRITING. 

By E. Q. Thornton, M.D., Demonstrator of Therapeutics, Jefferson 
Medical College, Philadelphia. Price, 51,25 net. 

MEDICAL JURISPRUDENCE. By Henrv C. Chapman, M. D., Pro- 
fessor of Institutes of Medicine and Medical Jurisprudence in the Jeffer- 
son Medical College of Philadelphia, etc Price, (1.50 net. 

SURGICAL ASEPSIS. By Carl Beck, M.D., Surgeon to St. Mark's 
Hospital and to the German Poliklinik ; Instructor in Surgery, New Vorlc 
Fost-Giaduate Medical School, etc. Price, ft. 25 net. 

MANUAL OF ANATOMY. By Irving S. Havnes, M.D,. Adjunct 
ProfcMOt of Anatomy and Demonstrator of Anatomy, Medical Department 
of the New York University, etc. Price, 81,50 net. 
SYPHILIS AND THE VENEREAL DISEASES. By James 
Kevins Hyue, M.D, Professor of Skin and Venereal Diseases, and 
Frank H. Montoomeev, M. D., Lecturer on Dermatology and Genito- 
uiinary Diseases In Rush Medical College, Chicago. Price, (2.50 net. 

PRACTICE OF MEDICINE. By Gkorge Roe I/)ckwood, M. D., 
Professor of Pranice in the Woman's Medical College of the New York 
Infirmary, etc. Price, {2.50 net. 

OBSTETRICS. By W. A. Newman Doklanu, M. D., Assistant Den 
stralor of Obstetrics, University of Pennsylvania; Chief of Gynecological 
Dispensary, Pennsylvania Hospital. Price, fl.JO net. 

DISEASES OF WOMEN. By J, Bland Sutton. F.R.C.S., AMislanl 
Surgeon to ihe Mlddlesen Hospital, and Surgeon to the Chelsea Hospital 
for Women. London; and Abthuh E. Giles, M. D., B. Sc. Lond., F. R. C. S. 
Edin., Ai.sistant Surgeon to the Chelsea Hospital for Women, London. 436 
pages, handsomely illustrated. Price, ^2.50 net. 

IN PREPARATION. 
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SAUNDERS' QUESTION COMPENDSj 

Arranged in Qiieslion and Answer Form. 

THE LATEST. MOST COMPLETE, and BEST ILLtTSTEATS 
SEEIES OF COMPEITDS EVBE ISSUED. 



Now tlie Standard Aathonties in Medical Literatore 



THE REASON WHY. 

They are the advance guard of " Sludent's Helps" — tlinl Do help; ihey a j 
the leaders in Ibeir special line. lufU and autharitalively laritttn by able m 
ivko, ai leachen m the large colleges, know exactly vihal is wauled by a si 
preparing for his cxantmoHens. The judgment exercised in ihe selection d 
authors is fully demonstrated by their professional elevilion. Chosi 
ranks of Demonstrators, Quiz-masters, and As,iistants, most of ihera have ll 
come Professors and Lecturers in iheir respective colleges. 

Each book is of convenient size (5 VJ inches), containing on an average x 
pages, profusely illustrated, and elegantly printed in clear, readable type, A 
fine paper. 

The entire series, numbering twenty four subjects, has been kept thop 
revised and enlarged when necessary, many of them being in their fbnith q 
tifth editions. 

TO SUM UP. 

Although there are numerous other Quizzes, Manuals, Aids, etc. in the 
ket, none of them approach the " Blue Series of Question Compends;" 
the claim is made for the following points of excellence: 

t. Professional distinction and reputation of authors. 

2. Conciseness, clearness, anil soundness of IrcalmenI 

3, Siie of type and quality of paper ami binding. 



SAUNDERS' QUESTION-COMPEND SERffiS. 



Price^ doihf $1*00 per copy^ except when otherwise noted* 

X. ESSENTIALS OP PHYSIOLOGY. 4th edition. Illustrated. Revised and enlarged. 
By H. A. Hare, M. D. (Price, |i.oo net.) 

2. ESSENTIALS OP SURGERY. 7th edition, with a chapter on Appendicitis. 90 illus- 

trations. By EuwAKD Martin, M. D. (Price, $1.00 net ) 

3. ESSENTIALS OP ANATOMY. 6th edition, thoroughly revised. 151 illustrations. 

By Charles B. Nancredb, M. D. (Price, $1.00 net.) 

4. ESSENTIALS OP MEDICAL CHEMISTRY, ORGANIC AND INORGANIC. 

5th edition, revised, with an Appendix. By Lawrence Wolfk, M. D. (|!i.oonet.) 

5. ESSENTIALS OP OBSTETRICS. 4th edition, revised and enlarged. 75 illustra- 

tions. By W. Easterly Ashton, M. D. 

6. ESSENTIALS OP PATHOLOGY AND MORBID ANATOMY. 7th thousand. 

46 illustrations. By C. E. Armand Semple, M. D. 

7. ESSENTIALS OP MATERIA MEDICA, THERAPEUTICS, AND PRE- 

SCRIPTION-WRITING. 5th edition. By Henry Morris, M. D. 

8. 9. ESSENTIALS OP PRACTICE OF MEDICINE. By Henry Morris, M. D. 

An Appendix on Urine Examin ation. Illustrated. By Lawrence Wolff, M. D. 
3d edition, enlarged by some 300 Essential Formulae, selected from eminent authori- 
ties, by Wm. M. Powell, M. D. (Double number, price ^2.00.) 

10. ESSENTIALS OP GYNECOLOGY. 4th edition, revised. With 62 illustrations. 
By Edwin B. Cragin, M. D. 

XX. ESSENTIALS OF DISEASES OP THE SKIN. 4th edition, revised and enlarged. 
71 letter-press cuts and 15 half-tone illustrations. By Henry W. Stelwagon, M.D. 
(Price, $1.00 net.) 

xa. ESSENTIALS OF MINOR SURGERY, BANDAGING, AND VENEREAL 
DISEASES. 2d edition, revised and enlarged. 78 illustrations. By Edward 
Martin, M. D. 

X3. ESSENTIALS OF LEGAL MEDICINE, TOXICOLOGY, AND HYGIENE. 

130 illustrations. By C. E. Armand Semple, M, D. 

14. ESSENTIALS OF DISEASES OF THE EYE, NOSE, AND THROAT. 124 

illustrations. 2'-i edition, revised. By Edward Jackson, M. D., and E. Baldwin 
Glbason, M. D. 

15. ESSENTIALS OF DISEASES OF CHILDREN. 2d edition. By William M. 

Powell, M. D. 

x6. ESSENTIALS OP EXAMINATION OF URINE. Colored "Vogel Scale," 
and numerous illustrations. By Lawrence Wolff, M. D. (Price, 75 cents.) 

X7. ESSENTIALS OF DIAGNOSIS. 2d edition, thoroughly revised. 60 illustrations. 
By S. SoLis-CoHBN, M. D., and A. A. Esiiner, M. D. (Price, j$i.oo net.) 

x8. ESSENTIALS OP PRACTICE OF PHARMACY. 2d edition, revised. By L. 
E. Sayre. 

20. ESSENTIALS OP BACTERIOLOGY. 3d edition. 82 illustrations. By M. V. 
Ball, M.D. 

2Z. ESSENTIALS OP NERVOUS DISEASES AND INSANITY. 48 illustrations. 
3d edition, revised. By John C. Shaw, M. D. 

23. ESSENTIALS OP MEDICAL PHYSICS. 155 illustrations. 2d edition, revised. 

By Fred J. Brockwav, M. D. (Price, $1.00 net.) 

33. ESSENTIALS OF MEDICAL ELECTRICITY. 65 illustrations. By David D. 
Stewart, M. D., and Edward S. Lawrance, M. D. 

24. ESSENTIALS OF DISEASES OP THE EAR. 114 illustrations. 2d edition, re- 

vised and enlarged. By E. Baldwin Glbason, M. D. 
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AMERICAN Text-Book of Pa- 
thology. 

feio" of Klh"lI^Jr° RSi'Mrfical" CM^', 
thic^K''^ ""d D"." B.C-UAH. M,l)..&- 
m„r.iiir*l<.r of Palhglogical Hiitologj, Uni- 

AMERICAN Text-Book ot Legal 
Me^dne and Toxicolosy . 

EdtUd by FUHDBJIIC- PBTBR.SON, M.D., 

ChrctofCliniiT.NcrvousUcp.innicnl.CilltKt 
ofPhvtliHaKanHSi.rEfoin.Ncw V.itkCiiy; 

Chcniisity,Pl,,.V,n.i.v, ..".'1 Tg^lciJugy. Ktuh 

BECK -Fractures. 

- "'■'^"'■.'"■"'"''■^' n .l'^;f« for uf Surgery 

BOHM, DAVIOOFF, and HU- 
BER-A Text-Book ol Human 
Histology. 

G.C. HuBM.M D,,JiinlDrProf™nrof Anat- 
Ann Arbor. 

EICHHORST-A Text-Book of 
tbe Practice of Medicine. 

lly Dk. Hehuan EtL'HHaKsr. Prufeuorof 
rrclor of .he Medical Uinic, Uni.tnily of 
a!,'"e5hk^"m D ."'p'ofcsBor ''of "cUnTot 

FRIEDRICH — Rhlnology, La- 
ryngology, and Otology in 
their Relations to General 
Medicine. 

By Dr. E. p. Fkihdbich, of ihe Univ=r- 
sllyof LcipslK- 

LEW AND KLEMPERER — 

The Elements of Clinical Bac- 
teriology. 

By Dh. Eunst Law, Profes.or in ihf 

by AUED3TDS A, EsHSBK, M,D,, Professor 
^ainicalMedicinelDIhel'hiliidelphiaPoIy- 
1 anit, J^lR^^. doih.lastKi. 


McFARLAND— A Text-Book of 
Pathology. 

nirgleal (.ullcgc, Philadelphia. 

OODEN - Clinical Examination 
of the Urine. 

PVLE-A Manual of Peraon^ 
Hygiene. jB 

SCUDDER— The Tr«atnieiit^9 
SENN -Practical Surgn^. 1 

The Pathology and Treatment 
of Tumors. 

ByN.CH..LAsSK™.M.D Ph.D.,LL-D., 
ProfcMor of ihe Ptsciice of Surgery and rf 
Ciiaical Surgtry, Ku'ih Medical College Chi- 

STENQEL AND WHITE — The J 
Blood in its Clinical and Patho- ■ 
logical Relations. ■ 

By ALfBEi>?TENC.r.L, M II.,ProreKor of ■ 
Chnicfll Medkinc. Uni-ersil^ of PcnniyU 

STEVENS-The Physical Diag- 
nosis of Diseases of the Chest. 

By A. A. Stevens. A.M., M.D,. Lecturer 

STONEY — Surgical Technique 
for Nurses. 

By F.UILY A. M. Stt.niiv. late Sup«rin- 
tendenl of Ihe Training Schools for Nuiiei 
Uimiey Ho>plal,Sci.tfB«ton.MMfc ' ^^ 





LANE MEDICAL LIBRARY 



To avoid fine, this book should be returned on 
or before the date last stamped below. 



f 



f 



FEB 1 



FEB -7 1933 



91^ 



VOLUMES NOW READY. 



iis of Internal Medicine and Clinical Diagnosis. By 
b- Cur. Jakob, of Erlangen. Edited by Augustus A. 
Ibhner, M.D.. Professor of Clinical Medicine in the Phila- 
elphia Polyclinic; Attending Physician to the Philadelphia^ 
Hospital. 68 colored plates. Cloth, $3.00 net. 
Atlas of Legal Medicine. By Dr. E. von Hofmann, 
Vienna — FHiipd hit FnaqamvitmilmmmikmMiSKmSlmiaS 
Professo 
York; ( 

and SurJ33 Durclc, Hemann 
plates, a I)853h Speci.al patliologic 
jUlts of 19Q0 hlatnlngy- ?>'7Af>2_ 




